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“In spite of his antiquarian attitude towards life my father, for example, was fond of 
reading the latest scientific treatises and of trying to keep up with modern inventions. (He 
considered he had made some discoveries himself on occasion.) ‘Henry,’ he called one day to the 
butler, ‘I’ve a new idea! Knife-handles should always be made of condensed milk!’ (I must 
explain that a substance |casein\ derived from milk, a sort of paste in various colours, had 
lately made its appearance.) Henry looked particularly disgusted at the idea and very worried 
at its application. Then, with emphasis, and an unusual air of correctitude, he countered, 
‘Yes, Sir George . . . But what if the cat gets at them?’” 


Osbert Sitwell, ‘‘ Left Hand, Right Hand.” 


EDITORIALS 





Rising Demands 

At a time when production of almost all of the raw 
materials of our industry is increasing steadily or in 

process of rapid expansion, it is unpleasant news to learn 

that conditions are such that users are experiencing a cut in 

supplies—sometimes very drastically indeed. 

During the past year we have proudly pointed to the com- 
pleted and proposed extensions in plants for the production 
of phenolic or urea resins by Bakelite, Ltd., British Industrial 
Plastics, Ltd., and I.C.I., Ltd., of polyvinyl chloride and similar 
polymers by LC.I., Ltd., British Geon, Ltd., and Bakelite, 
Ltd., of plants for cracking petroleum and the production 
theretrom of chemicals for the manufacture of polystyrene 
by Erinoid, Ltd. (through Styrene Products, Ltd.), by Monsanto 
Chemical Co., Ltd., and British Resin Products, Ltd., and 
of polythene and nylon extensions by I.C.Il., Ltd. The 
plastic cake is growing very rapidly and we must be very 
thankful for that, but the number of bites we can take at it 
for making finished goods for the public and for “normal” 
industries is being sadly curtailed. 

The first cold blast was felt when almost all metals became 
scarce and costly—indeed we may now place tin and cadmium 
in the semi-precious metal category. This, at first sight, 
appeared to offer plastics a great chance to replace them, but 
it was soon the turn of our own raw materials. The war in 
Korea and the decisions to proceed with rearmament in the 
U.S.A. and in Great Britain, to say nothing of many other 
countries, coming at a time when normal demands were 
improving, placed the whole problem in a truer perspective. 

Phenol and the cresylic acids had been in big demand and 
in short supply for some time, a fact that had not been helped 
»y the world demand for coal and lower production in the 
pits, but the greater shock came for the thermoplastics with 
he news of the rapid increase in price of rubber and of the 
eopening in the U.S.A. of many synthetic rubber plants. 
This would not have had so great effect except for the fact 
that GR-S synthetic rubber is produced from a mixture of 
nonomers containing 25 per cent. styrene by weight. This 
1as given rise to a tremendous demand for benzol from which 
styrene is made, a curtailment of polystyrene for non-Service 
noulding purposes and even the buying of benzol outside 
he U.S.A. It is reported that Great Britain has agreed to 
send over large quantities. No doubt this is a temporary 
neasure until adjustments can be made, but since benzol, 
n addition to many other uses, is a base for polystyrene and 
synthetic phenol, the immediate difficulties before us are 
apparent. One big factor for easement in the situation would 


de increased production of the new improved synthetic rubber | 


reported in America by the Phillips Petroleum Co. and made 
without styrene. 

The demands of our own rearmament programme are still 
to be formulated. All polyvinyl chloride compounds are in 
great demand for ordinary purposes (although paste is not so 
restricted) but are generally scarce. So is polythene, but the 
larger output of the new factories promised in the New Year 
should greatly ease the situation. So far as polystyrene is 
concerned, one of the new petroleum cracking plants has been 
in operation for more than 12 months and the news that the 
first bulk consignment of this raw material received by 
Erinoid, Ltd., from the Partington works of Styrene Products, 
Ltd., was received last month with great satisfaction. We 
shall watch the progress of the several other cracking plants 
with interest and anxiety. Taken all in all, there is much to 
thank the great raw material companies for the foresight 
and energy with which these great projects are being pursued. 
BX Plastics, Ltd., has, of course, been making polystyrene 
sheet and extruded rod for many years. 

In the cellulose plastics field the situation is much less 
satisfactory, as we have no indigenous material at all. Dr. 
Yarsley, in the “Times Review of Industry,” urges 
re-examination of this problem and the need for finding 
efficient methods of purifying quick-growing cellulose 
materials. The matter has long been discussed in chemical 
circles without result from outside economic interests. 


New Polymer 


At a meeting last month of the Midland Section of the 
Plastics Institute at Birmingham we listened with delight 

to Mr. A. Renfrew, of I.C.I., Plastics Division, telling us 
much of the chemical and industrial history of the ethylene 
chain so far as it affected the plastics industry and some of 
the lesser-known stories behind the discoveries and uses of 
polythene, polytetrafluorethylene and polymethylmethacrylate. 
The meeting was especially noteworthy, for the first 





NOTE TO SUBSCRIBERS 


The validity of all current subscriptions has been extended to 

allow for those issues which failed to appear during the recent 

London printing trade dispute. This current number, though 

combining the October, November and December issues, is 

being counted, for = record purposes, as one issue 
only. 
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disclosure of the small-scale production of a new polymer 
in the acrylic range. Since it possesses several characteristics 
with considerable advantage over normal polymethyl- 
methacrylate, the news was received with considerable 
excitement, even though big-scale manufacture and the 
elimination of one defect still lie in the future. The raw 
material for the manufacture is trichlorethylene. 

The new plastic is a chlorine-containing acrylate—poly- 
methyl-alpha-chloracrylate. Like the methacrylate, it is trans- 
parent, but is stronger, tougher and harder, possesses a soften- 
ing point some 30 degress C. higher, and for many practical 
purposes can be classed as non-inflammable. The latter is 
of great importance, especially when using display articles. 
While it is not necessary or very useful to speculate on the 
general employment of such a material still in the develop- 
ment stage, its improved hardness will rouse many hopes of 
users who desire a higher resistance to scratch than is 
obtained from the methylmethacrylate. 

The defect referred to above was described by Mr. Renfrew 
as a tendency to yellow—a defect which no doubt will be 
eliminated by the research which is being intensified. 


OCT.-NOV.-DEC., 1950 


Exploded Drawings 


On page 297 of this issue we have pleasure in beginning a 
series of drawings of plastics machinery which, so far as our 
reading goes, has never been attempted previously in plastics 
journalism, although it has been successfully used and 
acclaimed in the automobile and aircraft journals. The value 
of the “exploded” drawing is obvious, for it provides an 
immediate general preview of the main details within the 
machine without the necessity of contemplating a number of 
sectional blue-prints which require considerable engineering 
knowledge for their complete understanding. 

While to the engineer and works manager such drawings can 
only be regarded as a “ first-aid,” we hope that they will prove 
of greater value to the student. Certainly they should prove 
valuable to teachers of engineering. It is also our opinion 
that non-technical directors in general—we refer to those 
interested in the plastics industry—may be led to a better 
understanding of what they are paying for. 

The series, which we will attempt to make continuous, has 
begun with Bradley and Turton’s new time-control unit. 


MOULDING POWDER AND SHOT 


The Board of Trade has sent us an inquiry received by them 
from the U.S.A. A Mr. L. C. Essig, of Lester, Ltd., 14, West 
Lake Street, Chicago, wants to buy imitation cobras made of 
rubber or other suitable material for theatrical 
purposes. Initial order would be for a minimum 
1,000 king cobras, and if suitable he will investi- 
gate the possibilities of rattlesnakes. This is quite 
a genuine inquiry and makers of invisible pink snakes need 
not apply. Mr. Essig, however, does not state whether or 
not he wants a mechanical device included to provide that 
gentle swaying motion so noticeable with these nice little pets. 
Neither does he say whether he wants paralysed rabbits to 
go with them. 


Snakes 
almost 
Alive! 


* * ’ * 


A New Zealand pal of mine, Harry Edwards, of Morcom 
Green and Edwards, Ltd., Onehunga, Auckland, writes to the 
effect that he has had numerous requests as to the possibility 

of applying to hay stacks the “ Operation Moth- 
Going ball” technique (that is the method of giving 
Hay-wire! machinery, etc., protection from weather with 

vinyl coatings applied by spray gun). This is by 
no means a silly idea in principle, for several reasons. The 
present method of thatching the roof takes a relatively long 
time, is costly in man-power, and, also, the race of thatchers 
in this country, and almost certainly in others, is a dying 
one—the sons are taking up garage work or nuclear 
physics! As itinerant organizations are now wandering about 
the countryside with new mechanical hedge-cutters and road 
grass-verge trimmers, they might add this service for the 
harassed farmers. Spraying on a plastic roofing to a hay-stack 
in a couple of hours, instead of a straw thatch in a day or 
two, might appeal to them. 


* * * 


Professor Post, of the University of Buffalo, in his excellent 
book on silicone resins, tells us in referring to early work, that 
J. E. Reynolds delivered an address on the subject of replace- 

ment of carbon by silicon in organic compounds in 
Fire- 1909. “Chemical Abstracts ” refers to this address 
resistant as follows: “... It contains no new matter. The 
Man author advances a speculative theory as to the 

probability of a ‘high-temperature protoplasm ’ 
contajning silicon in place of carbon .. . and points out that 
silicon found in certain animal and plant cells may actually 
be a constituent of the protoplasm of such cells.” What a 


pity there are no phoenixes left in the world—we could do 
an interesting bit of analysis. It also raises the interesting 
possibility of the production by future syntho-geneticists of 
a race of young heroes who might literally “ go through Hell” 
for their lady-loves. 


* * * 


To date, according to a letter in ““ The Times,” some 800 
designs of souvenirs for the Festival of Britain in 1951 have 
been submitted to the Council of Industrial Design. A large 

number has been approved although it appears 
Festival that there are not many “ new ” ideas among them. 
Souvenirs While original designs, of course, are welcome 

always, I hope that souvenirs that appeal “ his- 
torically ” will not be omitted. I remember that at the British 
Empire Exhibition in Glasgow of 1938 I picked up one that 
pleased me enormously and one that could be repeated with 
variations. The object, which I have still and which is repro- 
duced herewith, was a plastic copy (made in pale green 
“urea ”) of an ancient Scottish vessel known as a quaich, 
quegh, quaigh, or quoich (pronounced cwéh). The dictionary 
gives the meaning as a small cup or drinking vessel, but old 
prints show similar two-handled vessels used in blood-letting. 
The souvenir, as will be seen, is provided with a metal insert 
or medallion engraved with the Scottish Lion. In view of this 
metal plate I use mine as an ash tray, but you can use it as 
a quaich, quegh, quaigh or quoich (pronounced cwéh), that 
is for drinking, for blood-letting, or even for both at the same 
time! 

DOGSBODDY. 
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Fig. 1.—An exhibition of radomes at the Royal Aircraft Establishment, Farnborough. Those made by the author include 
the ‘* Camel,” a combination of CR. 39 resin and glass fibre cloth, and two smaller structures laminated with Nuron 100. 
Radomes made from ‘“ Perspex’’ and expanded ‘‘ Formvar’’ by Halex, Ltd., are also shown. (Crown copyright reserved.) 


Radome Construction with Low-Pressure 


Resins 
By GEORGE MAY 


Y/HEN we consider the amazing variety of products already 
made available by the plastics industry, it is not difficult 

to visualize continued and even more extensive developments 
in the future. One day, for example, it is reasonable to 
suppose that car bodies, boat hulls and even aircraft wings 
and fuselages may be fabricated almost as easily as their toy 
counterparts, but, in the meantime, large structures are beyond 
the practical and economic possibilities of orthodox moulding. 
Apart from tooling, the application of both heat and pres- 
sure is essential to the well-known conversion processes, and 
when obstacles have been created by the dimensions of struc- 
tures to be manufactured, other methods have been evolved: 
the most outstanding of which are probably those connected 
with the manipulation of “Perspex.” Because of its thermo- 
plastic nature, this sheet material may be heated and moulded 


Table 1.—Properties and Fabrication Characteristics of 

CR. 39 Resin. 

Boiling point pm ox as ne 160° C. (2 mm. of Hg.) 

Flash point as an és me <« eg 

Refractive index, nD = ee i we 1.450. 

Specific gravity, 25° C./4°C. .. - ss 1.13 

Viscosity (a) 25° C. ” ée <a 19.5 centipoises. 

(b) 70°C. ws is ea na 6.4 centipoises. 

Odour at room temperature .. Practically none. 

Effect on skin on ae “ Relatively non-irritating. 

Penetrating qualities in impregnation Excellent. 

Catalyst requirements 3-5 per cent benzoyl peroxide. 

Shrinkage in curing Re site ‘a 14 per cent. 

Inhibiting sub es to be ided in curing Air, copper, sulphur, vulcan- 
ised rubber. 

Glass, iron, aluminium, cello- 
phane, polyvinyl! alcohol. 

Fillers a = = <é “s he Clays, paper, cloth, etc. 

Method of impregnation <i Ae ns Soaking, painting. 

Curing conditions for sections } in. to jin. 
thickness : 





Recommended mould materials or liners 


Clear resin e 
Cotton fabric laminate 
Fibreglass fabric laminate 


8-12 hrs. at 70-115° C. 
3-8 hrs. at 75-115° C. 
3-6 hrs. at 75-115°_C. 


to desirable shapes by the vacuum, blowing or liquid pressure 
treatments. 

More recently, new thermosetting resins have become 
available which offer considerable advantages to the manu- 
facturer of large and complicated laminated structures. 
Known as “low-pressure” or “contact” resins, they differ 
chemically from the well-established urea- and phenol- 
formaldehyde types of laminating materials which cure by 
condensation with the elimination of water. By using suitable 


Fig. 2.—Outlines of 
“Lancaster” ra- 
dome. 


— il 


SIDE ELEVATION 
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Fig. 3.—The de Havilland ‘* Mosquito,’ 
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showing auxiliary paper petrol tanks of 50, 100 and 200 gallons capacity. 


(Courtesy, The de Havilland Aircraft Co., Ltd.) 


catalysts, the new products cure by double-bond polymeriza- 
tion and the liquid resins change to infusible materials with 
applied pressure of no more than 15 lb. per sq. in. and at 
temperatures which may vary up to 115 degrees C., depending 
on the nature of the work involved. 

The first polyester laminating resin, known as CR. 39, was 
manufactured in America and imported by Britain during 
World War II. It was supplied as a liquid in monomer form, 
which gradually solidified to a hard, insoluble, infusible, glass- 
clear solid when treated in the presence of a peroxide catalyst. 
No gaseous or other by-products were evolved during poly- 
merization. Thus the resin was well suited for impregnating 
materials such as fibreglass, cotton, paper and other commonly 
used materials. Very low or contact pressure was all that was 
required. 

Properties and fabrication characteristics of CR. 39 resin 
are set out in Table 1. 

Specialized applications connected with airborne radar 
resulted in the Ministry of Aircraft Production encouraging 
development work on the new resins in this country, and 
because of their war-time experience in the manufacture of 
doub!e curvature structures, research and development con- 
tracts were placed with Dufay-Chromex, Ltd., of Elstree, 
Herts. This work was contemporary to that carried out by 
Burness, Hammond and Williams, of I-C.I., Ltd., Plastics 
Division, Welwyn Garden City, Herts. Experiences were 
frequently exchanged, and in due course I.C.I. produced 
“Nuron” 100, made from raw materials available in this 
country and which eliminated disadvantages found in process- 
ing with the original American resin. 

The structure selected for experiment was _ intentionally 
made difficult so that all the problems connected with curva- 
tures in aerodynamic design could be tackled. 

From Fig. 2, showing the plan, side and end elevations 
of the Lancaster “radome,” it will be appreciated that this 
is one of the largest and most complicated aircraft com- 
ponents incorporating complex curvatures which has been 
designed so far. It is also fitting to acknowledge that the 
task of fabricating these most important structures had 
already been successfully accomplished by Thermo-Plastics, 
Ltd., of Dunstable, Beds, by preforming and butt-jointing 
“ Perspex ”’ sections. 

The word “radome” is used to describe the streamlined 
nacelle or faring which covers the radar scanning mirror on 
aircraft and this, in many cases, is suspended under the 
fuselage. 

The only real disadvantage in the use of “Perspex” 
radomes is the question of weight; and in theory it was 
suggested that a “one-piece” laminated structure made by 


combining CR. 39 resin with a glassfibre cloth reinforcement 
would result in a higher strength/ weight ratio, thus enabling 
a lesser thickness and weight of material to serve the purpose. 

In making the Lancaster radome (commonly referred to as 
the ““Camel”’) it seemed reasonable to expect that the work 
could be carried out by building up a laminate on a suitable 
former. CR. 39, however, possessed rather an unfortunate 
characteristic in that contact with either air or rubber inhibited 
the cure of the catalysed resin. An original plan of using 
rubber bag technique was abandoned for two reasons. First, 
there would be a great risk in applying a heavy tailored 
rubber bag without the possibility of dislocating a carefully 
built-up wet laminate, and, secondly, there was always the 
chance that the necessary “Cellophane” resist covering would 
be disturbed and direct contact made between resin and 
rubber. 

During the war, shortage of preferred materials and skilled 
labour made improvisation necessary in many cases, a typical 
example of this being auxiliary petrol tanks for the Mosquito, 
which were made from paper. The flying range of 6,000 
of these famous machines was extended by adding 50-gallon, 
100-gallon and, finally, 200-gallon paper tanks to each wing 
of the aircraft. Fig. 4 shows a layer-by-layer diagram of 
the way in which this medium was applied to the mould for 
a 50-gallon tank, and in production the work was successfully 
executed by unskilled labour. 

When paper is coated with liquid glue it becomes extended 
dimensionally by absorption of moisture, and after applica- 
tion to a curved male former the paper contracts on drying, 
thus bringing into force a pressure which results in the 
laminate being compressed so efficiently that it will accept 
sawing, planing, drilling and screwing as easily as plywoo. 


In the course of his original work connected with develop- 
ing the Mosquito tank, the writer experienced considerab’e 
surprise by the pressure of contracting paper being so gre it 
that strong, reinforced plaster moulds were complete y 
crushed. This difficulty was only overcome by the pape’- 
makers introducing a percentage of asbestos fibre at the beat r 
stage in order to produce a less powerful material. T! ¢ 
experience, however, proved to be most useful, as will |e 
shown in the following description of the method used 0 
apply pressure in making radomes by laminating glass fib e 
cloth with CR. 39. 

Woven glass cloth, because of the continuous filaments ‘n 
the construction, is an exceptionally strong material for t ¢ 
reinforcement of plastics and is also electrically suitable f r 
radar structures. It is made in Scotland by Fibreglass, Lt ., 
and also in Northern Ireland by Glass Fabrics, Ltd. 
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For laminating purposes, glass fabrics are available in a 
,ariety of thicknesses from 0.003 to 0.009 in., in continuous 
ngths 36 ins. wide. During the spinning and weaving pro- 


OUTER SECTION OF MOULD 
SLIDES IN DOVETAILS 


< -sses a lubricant is used which, although not visibly apparent 
i) the material, inhibits the cure of CR. 39. More recent 
sins are not so susceptible to poisoning, but in those earlier 
ys it was necessary either carefully to delubricate the glass 
>th with solvents or to apply the more preferable heat treat- 
ent until the original white was changed to a golden brown. 
From drawings provided, a suitable mould was made from 
inforced plaster and for this type of work film studio plas- 
‘ rers are unequalled. The writer was most fortunate in 
ving the co-operation of Mr. William Baines, of Pinewood 
S udios, as his craftsmanship and versatility enabled many 
uausual complex curvature moulds to be produced in a com- 
_.ratively simple manner. 
The mould problem concerning the “Camel” radome was in 
| oviding accommodation for the finished one-piece structure 
t. be separated without having to destroy the mould. This 





LAMINATE BUILT UP 
VITH LAYERS OF 
0-009" WOVEN 
GLASS FIBRE 
CLOTH. 


‘CELLOPHANE’ —>} 
APPLIED IN 

6” SQUARES 
OVERLAPPING. 


THREE LAYERS] 
O-015” PAPER. 








Fig. 4.—Nine-ply arrange- 
ment of paper lamination 
used to make 50-gallon 
tanks for the ‘“‘Mosquito.” 
This system allowed for 
equal distribution of 
stresses and different 
colours of paper for 
alternate layers controlled 
consistency of thickness. 


as accomplished by making the plaster assembly in three 
jieces: the centre section stationary as in Fig. 5, and the 
ide sections fitting to this by means of tapered, sliding dove- 
ils. By doing this, the sides could be jacked up, providing 
‘earance for the radome to be removed. 

Preparation of the mould consisted in applying a “skin” 
‘f 0.005 in. paper, afterwards coated with unplasticized cellu- 
ose acetate dope and then lightly polished with wax to provide 
\ good resistance. 

Several ways have been suggested for impregnating fabric 
vith resin, but the preferred method in this case was to lay 
.p the “ caramelized” glass cloth on the mould and then to 


Fig. 6.—Section of mould with details of preparation 
and application of paper ‘“‘ blanket” to the wet 
glass cloth/resin assembly. 


FIXED SECTION 
OF MOULD 





Ge ar La\ 








HYDRAULIC JACKS 
ON WHEELS 


Fig. 5.—Details of plaster mould for ‘* Lancaster” 
“Camel” radome. 


MOULD SUPPORTS 


PLASTER TREATED WITH 
LAYER OF 0-005" PAPER 
COATED WITH 
CELLULOSE 
ACETATE. 


REINFORCED 
PLASTER 
FORMER. 


SECTION OF 
PLASTER FORMER 


PAPER BLANKET 
FULLY SHRUNK AFTER LAMINATE |S 
CURED, PAPER BLANKET 
IS CUT AT THIS POINT, 
ALLOWING STRUCTURE 
TO BE DRAWN FROM 


PAPER RETURNED FORMER. 


AND GLUED TO 
INSIDE EDGE 
OF FORMER. 


Fig. 7.—Section showing paper 
“ blanket ” fully shrunk. 


FINISHED STRUCTURE 
READY FOR REMOVAL 


OUTER SECTIONS OF MOULD 
* SLIDE IN DOVETAILS 


MOULD CONTRACTED 
BY MEANS OF 
HYDRAULIC JACKS 


OF MOULD 


—— HYDRAULIC JACKS 








7 
MOULD SUPPORT 


\pply the liquid resin with added catalyst by means of good- 


quality paint brushes. This was found to be practical, clean _ Fig. 8.—Method of removing cured laminate from the plaster mould. 
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and economical, as when the fabric had reached the limit 
of its ability to conform naturally to the complex curvatures, 
“tailoring” was done on the job with a minimum of waste. 

After the first layer had been applied, the second and 
succeeding layers were varied in direction by approximately 
45 degrees in a clockwise manner so that the directional 
strength characteristics of the fabric would be, as far as 
possible, evenly distributed throughout the laminate to best 
advantage. The radome’s overall thickness was consistent 
to within a surprisingly close tolerance, except for the con- 
tinuous edge of the structure, which was specified to be of 
a greater thickness to provide reinforcement for fixing pur- 
poses. This was obtained by interleaving bands of given 
depths as the layers of the wet laminate were built up, and 
the result produced a smooth taper from the general to the 
increased thicknesses. 

On completion of the wet assembly, the next stage of pro- 
cessing necessitated exclusion of air and the application of 
pressure prior to curing the resin. 

This operation commenced by covering the structure with 
overlapping, 6-in. squares of “Cellophane,” which had been 
previously lightly waxed. The wet resin was tacky enough 
to hold these small pieces which were used in preference to 
larger squares which might cause wrinkling to be transferred 
to the cured surface of the radome. When the area had been 
completely covered, three coats of glue-treated paper, 
0.015-in. thickness, were then added layer by layer and differ- 
ing colours of paper used for each lay to avoid confusion 
in application. 

Provision had been made to fill the “depression” between 
the “ camel’s” two “humps” so that the paper blanket would 
continue as a bridge over the filled, re-enterant curve; but 
a careful study of the directional shrinkage of paper proved 
that this complication would be unnecessary. 

Wetted paper undergoes a much greater dimensional change 
across the grain than with the grain, so that by applying a 
“backbone” strip of sheets running from “ nose” to “tail,” 
with the grain in a favourable direction, more than sufficient 
resistance was obtained to avoid .stresses from other parts 
of the shrinking “blanket” lifting the part covering the 
reversed curvature. 

At this point, it is essential to stress that in order to make 
the shrinking process effective, the overhanging paper must 
be turned over the edge and glued to the inside of the mould. 


After the blanket had been completed, a gradual contraction 
of paper was noticeable at room temperature. In effect, 
this process pressed the “Cellophane ” squares tightly against 
the laminate, thus allowing air to be expelled via the over- 
lapping edges, then through the still moist and porous paper. 

Allowing natural contraction to take place at room tem- 
perature for several hours, the processed mould was then 
wheeled into a large oven. Applied heat had the effect of 
accelerating and causing further contraction to the paper, 
curing of the resin also commenced and by gradually raising 
the temperature to 110 degrees C., the cycle was completed 
within six hours. 


On the structure being removed from the oven, it was 
noticed that the paper blanket had established firm contact 
with the complex curvatures in no uncertain manner, and 
there was no evidence of the paper having split. 

Allowing a suitable time for cooling, separation took place 
by cutting away the paper blanket. This stripped completely 
from the radome as one thickness together with the 
“Cellophane” layer and without any trace of unwanted 
adhesion. The sides were then jacked up so that the structure 
could be drawn and the. radome parted very easily together 
with the paper underlayer, which was afterwards removed. 
It is interesting to note that this underlayer, designed to pre- 
pare the mould and assist separation, also had the advantage 
of bridging the gaps between fixed and movable sections of 
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the mould, so that liquid resin had no chance of entering the 
joints. 

On inspection, the radar faring proved to be a most satis- 
factory structure, and required no further treatment apart 
from edge trimming and the application of non-tracking 
varnish. 

By repeating the process, using the same mould, further 
structures were duplicated and the results found to be con- 
sistent with the original prototype. 

Experimental “Camel” radomes made in the above manner 
were fabricated to the satisfaction of the Ministry of Aircraft 
Production. The work was carried out by the writer in the 
first instance by small-scale experiments at the Elstree labora- 
tories of Dufay-Chromex, Ltd., and later in full scale at the 
St. Helens factory of Ashdown, Ltd. Acknowledgments 
are due to the directors of both companies for the facilities 
and co-operation made available to the writer in the execution 
of his task. 

It is not easy at this stage to assess the future value of 
“paper pressure”; although, from the manipulator’s point 
of view, it certainly offers scope to craftsmen faced with 
comparatively short runs of large and complicated structures. 
By using plaster moulds, tooling charges are reduced to a 
minimum and processing costs are low in relation to the final 
result of being able to overcome obstacles created by large 
dimensions. 

Apart from the fact that, by experience, a three-ply paper 
blanket exerts sufficient pressure to successfully cure contact 
resin laminates, so far the extent of this force has been 
neither measured nor calculated, but it is fairly safe to assume 
that additional plies of paper would provide even greater 
pressure if this were required. 

When “Nuron” 100 became available, the process was 
applied to the manufacture of “Barracuda” radomes. 
Although much smaller than the “Camel,” this structure 
had a flat area included in the curved design. 

Nuron 100 was found to have considerable advantages 
over the earlier CR. 39 resin; those most apparent to the 
manipulator included a more agreeable viscosity and greater 
freedom from inhibition troubles. It was also found that 
in preparing moulds for use with “Nuron,” methyl cellu- 
lose served as a better resisting medium than cellulose acetate. 

More recently a further series of contact resins have become 
obtainable in the “ Marco” range, now manufactured in this 
country by Scott, Bader and Co., Ltd., some grades of which, 
when catalysed, will “cold-set” at room temperature. 


Production of “‘ Terylene ”’ 


MPERIAL CHEMICAL INDUSTRIES, LTD. is to build at 

Wilton, in North Yorkshire, a plant for the manufacture of 
the new textile fibre, “ Terylene.” 

“ Terylene ’—a synthetic fibre of great promise—has recently 
been undergoing intensive development in the laboratories of 
I.C.I. and also in the U.S.A., where it is known as “ Fibre V.” 
“ Terylene ” is, however, the product of exclusively British research. 

The new plant will produce “Terylene” at the rate of 
11,000,000 Ib. per year, and will be designed as to permit of rapid 
extension when that becomes necessary. Raw materials. for 
“ Terylene” will be obtained from the oil-cracking plant which 
I.C.I. has now almost, completed on the same site, and the fibre 
will be manufactured both as continuous filament—i.e., in long 
lengths like silk—and as staple fibre—i.e., in short lengths like 
cotton, linen and wool. 

“Terylene,” based on the polyester derived from terevhthalic 
acid and ethylene glycol, was discovered in 1940 by Whinfield 
and Dickson, two chemists of the Calico Printers’ Association. 
L.C.I. has obtained from the C.P.A. the manufacturing rights for 
the whole world outside the U.S.A. and has been responsible for 
the development work on “Terylene.” A pilot plant with a 
capacity of several hundred tons per annum has been erected 
in Lancashire, and this plant, in addition to providing technical 
data for the design of the large-scale plant, is producing materia! 
for development work by the British textile industry. 





OCT.-NOV.-DEC., 1950 


D= 0 








Fig. 1.—Comparison of picture produced by two identical television sets, (left) with ordinary clear implosion guard and 
(right) with neutral-tinted “Perspex” guard. (Courtesy, I.C.1. Plastics Division.) 


Tinted Filters for Television 


N a television picture the “ blacks” 

are actually the colour of the unexcited 
portions of the phosphors on the face of 
the cathode-ray tube as they appear in 
the particular conditions of external 
lighting which exist at the time of view- 
ing. Consequently, if the external lighting 


is fairly high, considerable loss of 
contrast is noted in the picture, because 
the light reflected from the face of the 
tube gives a greyish look to the 
phosphors. 

The obvious way of preventing this 
loss of contrast is to eliminate external 
light altogether, but beyond a certain 
degree, this is undesirable. An alterna- 
tive and much more satisfactory method 
of maintaining contrast under conditions 
of high external lighting is to use suitably 
tinted transparent light filters in front of 
the cathode-ray tube to cut down the 
light reflected from the face of the tube. 

The use of such a neutral-tinted filter 
in the form of acrylic sheet is now an 
accepted feature of the British television 
industry. Such a sheet fulfils a double 
function:. in addition to improving the 
contrast of the picture when viewed in 
a room not completely blacked out, its 
strength in the appropriate thickness 
gives adequate protection to the viewer 
should the tube collapse. 

The increased contrast is due to the 
fact that external light in the room passes 


through the filter, strikes the face of the 


cathode-ray tube and is reflected back 
through the filter again, whereas the 
radiations of the tube phosphors pass 
through the filter once only. This reduces 
interference by reflected light. 


At first sight it would seem that with 
use of a filter, a picture of comparable 
brightness to that obtained on a set with 
the ordinary clear guard, would be 
possible only if the tube brightness be 
turned up considerably to make up for 
the light absorbed in the filter. To a 
certain extent this is true, but in practice 
the actual colour of the filter is not a 
true “ straight line ” neutral, and although 
the overall transmissions of the colours 
used are on the average about 50-55 
per cent., their transmission curves show 
a considerable increase in transmission 
in the blue and red ranges. 

Transmission curves for the three 
“neutrals” which have been specially 
developed for this application (Fig. 2) 
show that the transmission rises in the 
blue to about 70 per cent., and in the 
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Fig. 2.—High-transmission neutrals for 


television implosion guards in ‘* Perspex” 
acrylic sheet. 


red to over 80 per cent. As the visible 
light from the excited phosphors of the 
average cathode-ray tube also peaks in 
the blue and red, the filter transmits 
about 70 per cent. of the phosphor 
radiations as against only about 50 per 
cent. of daylight. 

A further point which must be 
remembered is that any iype of clear 
guard of glass or plastic at maximum 
efficiency transmits only about 90 per 
cent. of the light from the cathode-ray 
tube falling on it, so that the comparison 
of transmission of a tinted to a clear 
filter is about 70:90 and not 70: 100. 
A further advantage of the coloured 
filter is that it completely alters the 
“ dead pan” effect of the cathode-ray 
tube and mask and_ considerably 
improves the appearance of the set. 

The photograph which we reproduce 
(Fig. 1) was taken in the development 
laboratories of Pye Radio, Ltd., at 
Cambridge. It shows two _ identical 
television sets operating side by side 
under conditions of fairly high external 
illumination. The set on the right is 
fitted with a neutral tinted “ Perspex ” 
acrylic filter manufactured by LCI. 
Plastics Division, and shows a good con- 
trast, whereas the set on the left, which 
has an ordinary clear guard, produces a 
picture of poor contrast. Behind the sets 
are exposure squares ranging in colour 
from white to black which demonstrate 
that the photograph shows the effect as 
nearly as possible as it is observéd by 
the eye. These sets were individually 
adjusted to give a picture as good as 
possible under the existing circumstances. 


« 
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Fig. 1.—Plates moulded in melamine, with novel underglaze decoration of several colours, by Runcolite Ltd. 


Decorated Tableware 


T is now a truth that, in spite of many setbacks, plastic 

tableware is an important addition to kitchen and general 
household equipment, especially for children; in specific 
fields, such as cafeteria work, the advent of the plastic cup 
and saucer and the “ occasional” plate has solved, in part at 
least, one of the headaches of the restaurant and canteen 
manager. For the first time in history the breakage of costly 
chinaware has become too serious a loss to be ignored; more- 
over, the remedy is here. 

Much, too, has been learnt by the plastics industry itself, 
for while the relatively unbreakable plastic cup or saucer is 
of first importance, it is recognized that this is attained partly 
by lightness and that a cup which is too light may possess its 
disadvantages. Furthermore, inescapably wrapped up in the 
whole problem is that of heat-resistance and ability to 
withstand washing. The bulk of the plastics industry has long 
learned to segregate the various plastics so far as “ suitability 
for purpose” is concerned, although unhappily, in the past, 
shortage of supplies, occasional ignorance, or, indeed, oppor- 
tunism, has resulted in unsuitable mouldings. It is a truth, for 
example, that certain grades of polystyrene, while highly 
appropriate for wine or cocktail glasses, are unsuitable for 
making cups to hold very hot liquids, such as boiling water, 
and unless the heat-resisting type is available these grades will 
remain suspect. \Pin-point gating and annealing greatly 
improves the quality of the finished moulding by relieving 
strains, and appears to be the solution. From a strain-resisting 
point of view, sheet methacrylate has been found quite 
suitable, and if and when the new “ chlor-acrylic ” resin with 
even greater heat resistance and hardness appears, then another 
step forward will be taken. This new resin will be heavier, 
which may also prove an advantage. 

Perhaps of even greater promise is the tableware of mela- 
mine resin; in fact its superiority has been acclaimed both 
in the U.S.A., where much has been manufactured and sold, 
and in Great Britain, where manufacture is obviously on a 


smaller scale. Heat resistance is such that hot food may be. 


served on it and ability to withstand washing is satisfactory. 

Nylon, which many claim to be an “ideal” material for 
similar work, has been used with effect in the U.S.A. for 
children’s tableware because of its toughness and its ability 
to withstand high temperature sterilization, but demands for 





Fig. 2.—*Helenaware,” with a narrow gold band for decoration. 
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the raw material for other purposes at present prohibit wider 
application. 

If we admit that the plastics industry has reached a stage 
of clarification regarding suitability of purpose, the next step 
would appear to be the production of decorative effects on 
such units. Indeed, this stage has now been reached in this 
country. 


At a recent exhibition in the offices of Runcolite, Ltd., 
who have long specialized in tableware of all types made from 
“acrylics,” polystyrene, urea and melamine resins, we had 
great pleasure in examining their latest efforts in this direction. 
The two plates moulded from the last-named material, and 
shown at the head of this article (Fig. 1), are the result of 
the application of a novel process of underglaze decoration 
in three and four colours. By an adaptation of the normal line- 
block process, as is used in photogravure, etched work of 
extreme fineness, such as is needed for crest or coat-of-arms 
reproduction, is readily possible. Yet another process is seen 
in the second photograph (Fig. 2), where narrow gold bands 
have been reproduced with excellent effect by a stoving process 
on plates and cups on a basic pale turquoise-blue colour. 


Fig. 5 (left).—Prototype 

goblet, machined from 

a block of ‘“ Perspex” 

by J. Starkie Gardner 
Ltd. 


Fig. 6 (right).—Drink- 
ing glass, circa 1720, 
with elaborate  sap- 
phire-cut decoration. 








i 5 


Figs. 3 and 4.—(Left). Cocktail set in “acrylics,” and 
(above) drinking glasses injection moulded in polystyrene, 
by Runcolite Ltd. 


On view also were drinking vessels in * acrylics * and poly- 
styrene (Figs. 3 and 4), designed by Mrs. Gabv Schreiber. 
Their lovely colours and forms showed how apposite are these 
plastics for bringing new beauty to modern products. Chemic- 
ally, they are “ perfect” for the job. Their appearance on 
the market also provokes the inevitable question—will decora- 
tion similar to glass cutting follow in due course? It is not 
at all certain that engraving will enhance the beauty of those 
coloured glasses described above, but it might well improve 
the appearance of the colourless type, of which many in the 
form of grape-fruit cups, sundae glasses, etc., have already 
been produced. The engraving technique has been applied 
to “acrylic” dress decoration with great effect. Even a few 
circular lines of a simple nature would add to the attraction 
of “ water-white ” ware. 

As an incentive to those who are not too well acquainted 
with what was done on glass hundreds of years ago, we repro- 
due here (Fig. 6) what might be called an elaborate design 
cut on a 1720 drinking glass with a sapphire. The wording 
round the edge is “Jove decreed the grape to bleed for 


” 


me,” which is not only amusing but instructive! 
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Plastics and Radiotherapy 


By Gordon Hunnings’ 


PLASTICS materials are proving of great value in solving 

technical problems associated with the treatment of cancer 
by X-rays or by radium—particularly the latter. In the 
treatment of superficial malignant conditions by radium, for 
example, an applicator is constructed to fit the patient and 
the radium is mounted on the applicator at a fixed distance 
from the treatment area. This is called a radium mould. 
It is worn by the patient for several hours a day over a 
given period of time, usually eight days, depending on the 
dosage required. 

These moulds, which are constructed from plastics materials, 
have to be an exact fit to ensure that the radium is in the 
correct relationship to the treatment area. An impression 
is first taken of that part of the body affected and a plaster 
cast is made on which the sheet plastics can be moulded; this 
forms the basic structure of the mould, and is fitted with 
various fastening devices to retain it securely in position during 
treatment. Each patient is treated as an individual problem, 
and a separate mould is constructed for every case. The sheet 
plastics are softened by aid of an electric hotplate and are 
moulded by hand, the operators wearing leather gloves. 

Among the most useful of the plastics materials for this 
work is a stable form of cellulose acetate sheet called 
“Nidrose,” which is made by Bruneau Laboratories, Paris. 


Fig. 1.—Radium moulds made from French plastic material 
‘*Nidrose.” The radium is carried in p.v.c. tubing. 


Fig. 2.—Cellulose acetate moulds for side of head. Note 
p.v.c. belting used to retain mould in position. 


The moisture resistance and stability of this material indicate 
that it is probably tri-acetate rather than the more common 
di-acetate form. 

The main use of “Nidrose” in France is for orthopedic 
splints, but its usefulness is by no means confined to ortho- 
pedic work and there can be no doubt that it is an ideal 
mould material. The sheet has very fine slits cut in it and 
when it is heated to 140-170 degrees C., using an electric 
hotplate, it can be stretched to 2} times its own length, with 
the slits opening out to give a trellis structure. This possesses 
the advantage of lightness and allows ventilation to the skin; 
it also means that the material can be moulded to fit awkward 
curves without buckling, as the trellis structure opens or 
cleses to accommodate any curvature during the moulding 
process. 

After removal from the hotplate, the material stiffens 
very rapidly and has to be moulded on the cast within five 
seconds. Short as is this time, it usually suffices for the 
major part of the moulding to be done; the rest can be 
completed by the application of local heat from an electric 
fire. 

Other sheet materials used include “ Perspex ” and cellulose 
acetate of 1 and 2 millimetre thickness. Although “ Perspex ” 
is used extensively, the cellulose acetate is cheaper and easier 
to mould, and, though not so stable, owing to its high water 
absorption, it is still quite good enough for the short life 
of a radium mould. An additional advantage is the ease 
with which cellulose acetate can be sealed together with use 
of acetone, and a strong bond thereby produced. 

Polyvinyl chloride is also finding an increasing use in radio- 
therapeutic practice. In the form of tubing it is used to carry 
the radium on moulds where the radium distribution is 
circular; additionally, p.v.c. belting is used to strap the moulds 
in position. 

Plasticized polyvinyl chloride is also used to make uterine 
radium-carrying appliances. In this role it exhibits definite 
advantages over the old-type rubber applicances, not least of 
which is the range of flexibility which can be varied by modify- 
ing the plasticizer content. The ovoids, as they are called, 
are made in a simple two-piece mould and are packed in the 
dough stage. The mould is then placed in an oven at 
140 degrees C. for about 30 minutes, allowed to cool, and 
the finished products—six from each mould—are trimmed 
ready for use. In order to avoid any possible reaction on 


, 





* Radium Curator Hogarth Radiotherapy Centre, General Hospital, Nottingham. 


Fig. 3—Double mould for cheek. Patient wears a 
dental mould inside the mouth ; photograph shows the 
outer mould joined to inner by bolt and wing-nut. 
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Fig. 4.—‘‘ Perspex” mould of hand, keying onto block of material 
gripped by patient and moulded to fit hand. 


sensitive tissues, the p.v.c. powder employed for this purpose 
is a special grade that does not contain lead salts. The 
plasticizer employed is dibutyl phthalate, and the results are 
excellent, both technically and clinically. Tricresyl phosphate 
should not be used as a plasticizer for clinical appliances 
which are made in p.v.c. 

A further use for polyvinyl chloride that has been developed 
is the making of life-like models of skin tumours and other 
skin conditions for teaching and museum purposes. These 
models are produced by a slush moulding technique. A 
negative impression in plaster is first produced and heated to 
70 degrees C.; p.v.c. plasticized with dibutyl phthalate and 
suitably coloured with stable oil colours is then flowed over 
the mould to leave a thin layer. The mould is replaced for 
a few minutes in the oven and another layer of p.v.c. is 
added as before, this process being repeated until a reasonably 
thick deposit is obtained. The p.v.c. is finally cured for an 
hour at 130 degrees C., allowed to cool and stripped from 
the mould ready for mounting. 

Excellent facial prostheses can be made with p.v.c.; they 
far excel, in length of life and flesh-like appearance, the 
rubber latex prostheses. Unfortunately, however, there is 
no suitable adhesive to secure them firmly to the skin, whereas 
rubber latex is very easily secured in position by spirit gum, 
which is a harmless preparation that produces no skin reaction. 
Spirit gum is unsatisfactory for p.v.c., and the adhesives so 
far available for p.v.c. are not safe to use on skin. 

Although insects and bone specimens can be successfully 
preserved in methyl methacrylate, no really satisfactory 
method has so far been found for preserving specimens of 
soft tissues permanently in acrylic resin. If the soft tissue 
to be preserved is completely dehydrated, the acrylic monomer 
acts as a clearing agent and the specimen, though technically 
perfect, is pathologically useless, because it loses its charac- 


Fig. 6. Demonstration model and examples of prostheses made in p.v.c. 


PLASTICS 


Fig. 5.—‘‘Glassona” mould of forearm. This promising new 
material consists of glass fibre and cellulose acetate woven into 
bandage form. 


teristic colouring and assumes a dark brown hue. On the 
other hand, if the specimen is not completely dehydrated, 
it will keep its colour, but after a few months the moisture . 
produces a white clouding effect on the inside of the resin 
which obscures observation. 

The only way out of this difficulty seems to be the 
production of a tough transparent envelope around the 
specimen which will prevent direct contact between resin and 
specimen and which will altogether exclude moisture. 

A new material that is being used for specialized types of 
orthopedic splints and which seems very promising for making 
radiotherapy moulds is “Glassona.” This material consists 
of glass fibres and cellulose acetate woven into bandage form. 
After dipping in a solution containing, among other 
ingredients, acetone and 2myl acetate, the bandage is applied 
to the affected part. Initial drying is speeded up by using 
a hair dryer to blow hot air upon the material. After removal, 
drying is completed in a warm atmosphere for several hours. 
The resulting product is very strong and can be sprung into 
position when required; it is much tougher than ordinary 
plaster bandage and does not need to be so thick. In spite 
of appreciably rough treatment it retains its shape and fits 
the patient accurately. 

The author wishes to thank Dr. F. H. Cross. director of 
the Nottingham Radiotherapy Centre, for many helpful 
suggestions and for permission to publish this article. Thanks 
are also due to Mr. E. S. McLeod for the photographs. 


Figs. 7 and 8.—({Above) Brass mould and (below) 
moulded specimens of p.v.c. uterine radium-carrying 
appliances called ‘* ovoids.”’ 
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The Future for Mouldings Over 20 lb. 


The following address was delivered by Mr. Dan H. L. Jensen, of the Philco Corporation, 
Philadelphia, before the Annual National Conference of the Society of the Plastics 
Industry, at Swampscott, Massachusetts, October, 1950. He gives a detailed exami- 
nation of functional requirements, cost comparisons, and psychological factors affecting 
sales appeal in large mouldings, using radio and TV cabinets as examples ; he also 
gives a few ideas which might constitute future mouldings over twenty pounds. 


Ts years ago the Philco Corporation 

produced a 14-oz. cabinet for 25 cents 
at a mould cost of 1,000 dollars and tool- 
ing time of eight weeks. In contrast 
with this, to-day’s television console 
weighs 40 |b. and costs 15 dollars, at a 
mould cost of 40,000 dollars with a tool- 
ing time of eight months. 

What has happened between these two 
extremes should tell us some interesting 
facts. The specific type of product we 
are concerned with is one involving a 
greater or lesser degree of external 
appearance and style as an integral part 
of the product. The future for mould- 
ings of this type over 20 Ib. is directly 
controlled by their cost, as compared 
with other materials which can do a com- 
parable job. In sizes below 20 Ib., wood 
has been the only other material used. 
As we approach 20 Ib. and go over, metal 
becomes a factor. A _ die-cast table 
model costs 50 per cent. more than a 
comparable stamped-metal job; it is, 
furthermore, no match in appearance, 
because the finishing processes applicable 
are limited. 

Wood has been, and probably will be 
for many years, the most universally 
accepted material for home furniture 
case goods. On the other hand, it seems 
reasonable to assume that nearly every 
other home in America has a phenolic 
cabinet. The industry has sold over 
20 million of them, ranging from 14 oz. 
radios to 40 Ib. television cabinets. This 
has brought plastics into the home, 
where the consumer can become familiar 
with the looks, feel and durability of it. 
Such familiarity with smaller pieces will 
pave the way for acceptance of television 
sets, and possibly other large mouldings 
to come. Metal, on the other hand, has 
principally been used in office furniture; 
as a home product its application has 
been limited to card tables, lamps, and 
accessories, but metal table-model tele- 

. Vision sets have already been introduced 
into the American home. 


Table 1.—Weight Classification 1 Ib., 3 Ib., 








and 10 Ib. 
1 Ib. 3 Ib. 10 Ib. 
Actual weight .. | 1lb. 110zs. | 2Ib. 8hozs. | 12Ib. 8ozs. 
Ost a $1.00 $1.600 .00 
Mould cost $2,200 $6,000 $17,500 
Output per week 1,600 1,500 1,500 


Units needed to 
pay for tools .. 733 


1,020 
(at cost com- | (or 3 days’ 


(or 4 days’ |(or 3 weeks 














pared to wood) |production) |production) 5 days) 
Cost of equivalent 
wood cabinet. . $4.00 $7.50 $9.00 





If a metal housing is psychologically 
as satisfactory to the consumer as a large 
plastic housing, let us examine five weight 
classifications—1, 3, 10, 20 and 40 lb— 
as regards cost, flexibility of production, 
and acceptability. Data for the first three 
weight classifications are set out in 
Table 1. 

In the 1 lb. category there is no 
question about the economy of mould- 
ing. Three days’ production pays the 
cost of the plastic cabinet tools. Tooling 
time is well within planning time, and 
experience has proved the acceptability. 

For the moulding weighing 3 Ib. there 
is no question as to economy. This 
moulding is about as large as seemed 
acceptable in a table radio. Tooling 
time is still within planning time. 

As regards the 10 Ib. moulding, there 
is still a substantial saving. Tooling 
time was satisfactory, but if the elec- 
tronics programme had gone as well as 
plastic tooling, timing would have been 
close. Public reaction to a_ plastic 
cabinet of this size seems favourable. 


Table 2—Weight Classification 20 Ib. 








. Stamped Die 
Plastic |Wood Metal Cast 
Weight .. 18 lb. 110z.| — — _— 
Cost : $9.40 $11.50) $7.00 | $9.50 
Total cost i $19,000 — | $65,000 | $65,000 
Output per week 850 — 8,500 3,000 
(could be 
designed 
for 1,200) 
Units needed to 
pay for tools at 
cost compared 
to wood 9,000 — 14,200 | 32,500 
(or 7 weeks (or 1 (or 10 
3 days) week | weeks 
4 days) | 5 days) 

















In the 20 lb. category (Table 2), we 
have introduced the  stamped-metal 
housing to compare with wood and 
plastic. Its cost is two dollars under 
plastic. This difference quickly pays 
for the higher tooling cost. In fact, it 
takes less than two full weeks’ produc- 
tion to pay for the tools, when compared 
to a wood cabinet. The equivalent is 
over seven weeks on plastic. More 
important is a higher peak-running rate 
at the time the units are most needed, a 
very critical item in an economy like 
ours. If a metal housing turns out to be 
psychologically as satisfactory to the 
consumer as is a large plastic housing, 
the advantages are in favour of a metal 
cabinet. The tooling permits an almost 
unlimited production, and finishing 


methods employed allow a variety of 
treatment ranging through the regular 
gamut of furniture finishes. The housing 


is virtually indestructible and the metal 
cabinet allows for changes in tooling 
with the same degree of flexibility that 
we have with the removable front in a 
plastic mould. 


Table 3.—Weight Classification 40 Ib. 








Plastic Metal Wood 
console console console 
Weight .. 40lb. — = 
Cost $15.50 $13.50 $23.90 
Tool cost “ $42,000 $78,000 - 
Output per week 1,200 8,500 a 
Tooling time 8 months | 6 months 8 weeks 
Units needed to 
pay for tools at 
cost compared 
to wood . 15,000 (or 4} 7,000 (or — 
weeks 2days)| 1 week) 














In the 40 lb. category (Table 3), the 
costs look more favourable to plastic and 
metal than in the table model, because 
we have not produced an absolute 


minimum-cost wood cabinet. At best, 
however, we might get down to 
18 dollars. The advantages of metal 


are, perhaps, greater here than in the 
table model. In any industry which 
changes design once or twice a year the 
production rate must be high and/or 
tooling fast. Under present conditions 
of moulding, where the cycle for a large 
moulded piece runs about 10 per hour 
and where tooling costs 40,000 dollars, it 
is almost impossible to get a sufficient 
number of pieces soon enough from this 
mould to justify the mould cost before 
the piece becomes obsolete due to tech- 
nological developments and style trends. 

Turning to the question of ideas for 
large mouldings, something larger to 
mould is not enough in itself. It must 
be something different altogether, making 
use of those characteristics favourable to 
plastics. Take, for example, the drum 
moulded for American Viscose, which 
weighs 27 lb. This does the job of a 
far more expensive part made of 
stainless steel. 

Consider, also, a few diverse products. 
For example, in domestic air-condi- 
tioners the housings are purely decorative, 
shipped in separate cartons—their pur- 
pose, to cloak a mechanical device. 
They would make mouldings 20 lb. and 
over. 

A somewhat natural and, perhaps, 
advantageous unit could be made in the 
form of a plastic cedar chest. Used as 
a liner with a decorative wood exterior, 
it would represent a saleable unit. The 
plastic liner would have the advantages 
of airtightness and cleanliness. Most 
of these chests have a tray which fits in 
the top, and this would be a “natural” for 
a large, shallow, plastic moulding. This 
is a product which has been built for 
years and the style of which has been 
changing to take advantage of modern 


(Continued on page 300.) 
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PLASTICS 


These chessmen, cast in phenolic resin, are replicas of 12th-century originals, which are carved in walrus ivory. 


Plastic Replicas of Ancient Chessmen 


HE need for a material which can be 

employed in moulding replicas of 
certain classes of antiquities has long 
been evident in museum workshops. 
Reproduction of medallic art has, of 
course, been possible to a great degree 
of accuracy in the form of electrotypes, 
that is, by the deposition of copper upon 
the graphited surface of a wax mould 
made from the original medal. For 
other objects, such as carved ivory, there 
has until recently been few ready means 
of producing covies which are true to 
the original and in material which closely 
resembles that of the original. 

Among materials hitherto employed 
for the actual replicas was Sorrel’s 
cement, better known chemically as 
magnesium oxychloride, which is made 
by mixing magnesium oxide with a solu- 
tion of magnesium chloride of specified 
density, the resulting thick slurry being 
poured into a wax or other mould (made 
direct from the original carving) where 
it is allowed to harden. As a casting 
medium employed in this way, however, 
Sorrel’s cement suffered certain draw- 
backs, the most pronounced being a 
tendency to show varying degrees of 
shrinkage when hardening. 

The introduction of certain vinyl 
materials, notably “ Vinamold” (made by 
Vinyl Products, Ltd., and described in 
“Plastics,” March 1948, page 113) and 
“Welvic” p.v.c. paste (a product of 
LC.I. Plastics Division), has greatly 
facilitated the production of moulds 
which not only faithfully transmit all 
details of any original, but being 
possessed of flexibility also permits the 
easy casting of objects which show under- 


cutting. The use of such moulds, in con- 
junction with suitable casting resins, now 
makes possible the production of replicas 
of carved ivory and the like. 

The chessmen which we illustrate are 
replicas of originals carved in morse or 
walrus ivory. The originals, which date 
from the 11th or 12th century, were 
found in the Isle of Lewis, Outer 
Hebrides, in 1831, and are now in the 
British Museum. We first saw the 
replicas among the exhibits of Lacrinoid 
Products, Ltd., at the Birmingham 
Section of the 1950 B.I.F., and knowing 
well the originals we were greatly 
impressed by their faithful resemblance. 
For casting, phenolic resin syrup (sup- 


plied by British Resin Products, Ltd.) 
was employed, with the addition of a 
special accelerator, “Welvic” p.v.c. 
paste having been used for making the 
moulds direct from plaster masters sup- 
plied to Lacrinoid by the British Museum. 

The original chessmen as found in the 
Isle of Lewis, so we learn, were 92 in 
number and comprised several incom- 
plete sets, the pieces of which varied in 
size although contemporary in date and 
with roughly the same general style of 
decoration. Walrus ivory, which is dis- 
tinguished by its fine grain and non- 
liability to split when worked, was 
commonly used throughout the North of 
Europe for dagger and sword hilts, like- 


The complete set of plastic chessmen, by Lacrinoid Products Ltd., 
on the board ready for play. 
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wise for such: things as chessmen, and 
until recent years it was an important 
item of trade at Archangel. 


On account of the exacting detail as 
regards the robes of the bishops, likewise 
the semi-ecclesiastical nature of the robes 
of the kings, it is surmised that these 
Lewis chessmen were carved by monks, 
or that, at least, they came from some 
religious house. 

The kings are represented as elderly 
men with spade-shaped beards. They 
wear low trefoil crowns and sit on high- 
backed square chairs, the backs of which 
are carved with the design of scrolls and 
inter-lacements. The queens, seated on 
similar chairs, rest their heads in their 
right hands. 

The bishops wear mitres of low gothic 
form, notably different from the tall 
French pattern, which were of much later 
date. The knights are mounted on 
sturdy horses of diminutive size, which 
have embroidered saddlecloths. 

In chessmen of this date the bishop 
replaced the fool or jester of still earlier 
times, and the rook was a freelance 
adventurer (sometimes known as a 
“ warder ”), transformed ultimately into a 
crenellated tower or castle. In the 
present set the rooks (omitted from one 
of our photographs) are in the form of 
standing figures in armour. They wear 
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““Welvic”’ p.v.c. paste was used for making the moulds in which the phenolic 
replicas of the chessmen were cast. 


conical helmets and grasp tall, kite- 
shaped shields, behind which each man 
hides almost entirely, but showing a row 
of huge teeth which appear to be biting 
the top edge of the shield. 

As specimens of early ivory carving, 
the Lewis chessmen are of particular 
interest in affording authentic informa- 
tion upon the costumes and armour of 








the period, as also decorative ornament 
like that seen on the backs of the chairs 
on which king, queen and bishop are 
seated. 

Our thanks are due to Mr. H. E. Baum, 
managing director, Lacrinoid Products, 
Ltd., for the facilities extended to us in 
making photographs of individual pieces 
and two of the moulds. 


This “ banner,” presented to the Rotary Club of Oak Park, Illinois, U.S.A., from the Rotary Club of Wandsworth, 
London, is displayed from a polished aluminium support, with stainless steel intersections, which is fitted to a circular 
base machined from thick plate ‘‘ Perspex,”’ engraved from underneath to give solid depth to the lettering when viewed 


in position. 


which form thé internal fitting of a waxed hardwood case. 


Road, London, S.W.18. 


The component parts are housed in shaped depressions machined in two thick plates of ‘‘ Perspex,” 
The work was done by J. Starkie Gardner, Ltd., Merton 
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Correspondents are reminded that a stamped and addressed envelope should be enclosed in all cases where a personal answer is desired. 


Heat-sealing “ P.T.F.E.” 
Sir,—We noticed in an article entitled 
New Polymer of _ Trifluorochloro- 
thylene” in your issue for August, 1950 
yage 227) the statement: “P.T.F.E., 
hich cannot be heat-sealed.” 

In point of fact, films of P.T.F.E., or 
olytetrafluoroethylene, can certainly be 
eat-sealed. A suitable method is as 
ollows: The two pieces of film to be 
ealed together are placed between a 
air of stainless-steel jaws, which must 
ve absolutely flat, parallel and smooth, 
otherwise the film is perforated. The 
aws are heated to between 327 degrees 
Cc. and 450 degrees C. A pressure of 
between 100 and 250 Ib./sq. in. is then 
applied for about 15 to 30 seconds. With 
.008-in. thick film, for instance, good 
seals have been obtained using a pressure 
of 130 Ib./sq. in., applied for 30 seconds, 
with the jaws heated to 400 degrees C. 
After opening the iaws, the sealed film 
can easily be removed. 

Thicker pieces of P.T.F.E., le. up to 
l-in., can be sealed, but it is then neces- 
sary to enclose the pieces to be joined 
in a mould and to apply a pressure of 
about 300 1lb./sq. in, while the P.T.F.E. 
cools from 360 degrees C. to 250 
degrees C. 

IMPERIAL CHEMICAL INDUSTRIES, LTD. 

London, S.W.1. 


Sprayed Plastic Coating 
Sir.—We understand that there is on 
the market a form of plastic which can 
be gun sprayed on to the inner surfaces 
of tanks and thus render them impervious 
to corrosion by acids, alkalis, heavy oils, 
etc. This process is likely to be of great 
interest to us and we would be grateful 
for the names and addresses of suppliers. 
ANGLO-AMERICAN OIL Co., LTD. 
Purchasing Department, 
376-384, Oxford Street, W.1. 
[Epitor’s Note: Schori Metalling Process, 
Ltd., Brent Crescent, North Circular Road, 
London, N.W., have a process for the 
flame spraying of polythene, and license 
the use of this process.] 
Polished P.V.C. Sheet 
Sir,--Would you please let us have th 
name and address of the manufacturers 
of “Vitrone” highly polished p.v.c. 
sheets. ANDREW G. WATSON. 
{Eprror’s Note: The manufacturers of 
“Vitrone” are Stanley Smith and Co., 
Worple Road, Isleworth, Middlesex.] 
Plating 
Sir—We have some small items of 
plastic jewellery which we wish to have 
plated, and we should be glad if you will 
let us know the best people to contact. 
ProyectTs (COVENTRY), LTD. 
Rockland Works, ‘ 
Eagle Street, Coventry. 


Self-fixing Hook 
Sir,—We send you a sample plastic fit- 
ting to which our attention has been 
drawn and in which we are interested. 
We shall be obliged if you can advise us 
the name of the manufacturers or sup- 
pliers. 
HARLAND AND WOLFF, LTD. 
Shipbuilding and Engineering Works, 
Belfast. 





[Ep1.02’> NoTE: 1h.s “ Depiex” self-fixing 
hook is moulded in polystyrene (aiso 
cellulose acetate); it is made by British 
Duplex Seals, Ltd. 63-65 P-.ccadilly, 
London, W.1. In use, the adhesive on the 
back of the hook is moistened thoroughly 
and spread evenly with the finger; the back 
of the hook is then pressed firmly against 
the surface to which it is to be fixed.] 


Reinforced P.V.C. Hose 
Sir—We have received an_ export 
inquiry for “ Flexotex” hose, i-in., 1-in. 
and 1}-in. internal diameter. We are 





sending a sample cut from the type 
called for, and shall be glad to contact 
a British manufacturer. 
C. B. Frost AND Co., LTD. 
9/10, Shadwell Street, 
Birmingham 4. 


Doll Bodies 
Sir—We are looking for a supplier 
of doll bodies in plastics or celluloid, 
which we need for the fabrication of 
French regional dolls. That means we 


are buying in big quantities, the bodies 


It is understood that any letter received may be published at the discretion of the Editor. 







only, and dressing them in the various 
French regional costumes. We are 
looking for a simple, quite cheap line 
from 5 to 15 ins. high. Would it be, 
possible for vou to indicate to us the 
addresses of British manufacturers of 
such doll bodies? 
Ets. L. RIcHoux. 
3, Rue Turgot, 3, 
Paris, 9. 
Prototype 
Sir—We should be glad to know 
whether you can advise us of the name 
of a firm or consultant willing to make 
up a prototype of a small desk article 
which we wish to execute in plastic. 
D. HARPER AND Co., LTD. 
258, Holloway Road, 
London, N.7 


Recording-machine Discs 

Sir,—We have in use dictating machines 
using what appear to be plastic records, 
and from time to time we have been 
warned by the suppliers that these discs 
are becoming unobtainable. Before we 
find it impossible to obtain further 
supplies of discs we feel that some action 
should be taken and should like to know 
the names of p)ssiole supdlieis of these 

discs, a specimen of which is enclosed. 

VickErRYs, LTD. 


4 Lambeth Palace Road, S.E.1. 

[Epiror’s Nore: We believe that these discs 
are made from gelatine, preferably horn 
gelatine, wh:ch would be of the requisite 
degree of hardness.] 


Decorative Plastics 
Sir,—We are greatly interested in the 
importing of decorative plastics. These 
materials are to be used for covering 
wooden doors of small dimensions, and 
therefore must be easily bendable around 
the edges, not be over 0.010 in. thick, and 
non-inflammable. We will greatly appre- 
ciate the addresses of British manufac- 
turers. 
INTERNATIONAL TRADE 
PROMOTION SERVICE. 
246, Fifth Avenue, 
New York, 1. 


Indieator Tabs 
Sir,—I shall be glad to know of some 
firm who would be prepared to make a 
range of plastic indicator tabs in small 
quantities, say, 100 off to each design. 
London. H.B. 
[Eprror’s Nore: The small quantities men- 
tioned preclude this from being a mou:der’s 
job, but rather one for a firm specializing 
in process engraved plastics. Millett, 
Levens (Engravers). Ltd., 47, Whadcoat 
Street, Finsbury Park, London, N.4, make 
a variety of nameplates, dials, scales, instru- 


(Continued on page 279) 
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Plastics in Building—IV 


OLYTHENE membrane, when used for acid-resisting 
floors, acts on the principle of a damp-proof course in 
reverse, thus protecting foundations from the corrosive action 
of chemicals. The use of polythene for a normal damp-proof 
course, however, cannot be considered owing to the cheap- 
ness of existing materials, e.g., sheets of bituminous or 
asphalted felt, natural asphalt heated and spread in layers, 
slates, sheet lead, and lead foil interleaved between two thick- 
nesses of asphalted felt. Most of these products are liable to 
fail in their resistance to the penetration of moisture, particu- 
larly after a period of time, but it is unlikely at present that 
polythene could be produced at a price that would be 
competitive. 

Damp-proof Construction for Flat Roofs 

The fact is generally recognized that the normal covering 
of a flat roof with asphalt has never produced an entirely 
satisfactory and impervious surface. The occurrence of 
cracks, with the subsequent problem of leakage and frequent 
repairs, are the main reasons for the reluctance to build flat 
roofs, which otherwise have advantages of economical con- 
struction and usefulness, as for example in summer activities. 
Whereas in the case of damp-proof courses for walls the 
deficiencies of traditional materials in comparison with plastics 
are a matter of degree, the necessity of preventing leakage in 
flat roofs decides the issue in favour of experiments with 
plastics, even for the only reason that alternative materials of 
equal or superior qualities are not available. 

There are two types of flat roof construction: (a) Wood 
joists spaced at approximately 15-in. centres and spanning a 
comparatively small area, covered with boarding laid on 
firring to a fall and finished with lead, copper, zinc or 
bituminous sheeting. (b) Concrete roof slab, which is 
screeded with cement to a fall and finished with asphalt, 
bituminous sheeting or other coverings. 

Polythene has the advantage that continuous sheets can be 
formed without the use of adhesives, jointing being accom- 
plished by heating the adjacent edges and “ butt-welding ” 
them together. Thus used, the foil can be joined to form a 
continuous membrane over the whole roof ‘surface. The 
usual practice is to give the sheets a lap of one or two inches, 
and place thin strips of paper on both sides of the joint. The 
lapped joint is then pressed with a hot electric iron 
(200 degrees C.) for a few seconds until the paper begins to 
char. The paper is used to prevent direct contact between 
the hot iron and the polythene, and also to avoid displacement 
of the molten foil. The charring of the paper indicates that 
the polythene sheets have been completely “ welded”; the 
remains of the paper can be easily removed with water. A 
special heat-sealing machine, which is electrically operated, will 
seal 10 ins. every 15 seconds. The heat is applied directly to 
the foil without the paper protection, and this method enables 
an easier inspection of the joint. It is important to ensure 
that the foil is free from dirt and contamination in order to 
facilitate immediate melting and sealing; the edges to be sealed 
are cleaned with a rag dipped in xylene or benzene. 

Polythene foil is pliable and can be cut to any shape 
required. It is 0.01 in. thick, and is manufactured in rolls 
46 ins. wide and 100 yards long weighing approximately 56 lb. 
Rapid and easy laying and low construction costs are its main 
assets for the purpose indicated. 

Three methods of construction for flat roofs with a poly- 
thene damp-proof membrane can be envisaged. For flat 
roofs constructed of wood, the polythene foil could be laid 
directly over the boarding and -under the finishing material, 
but in the case of metal sheeting care would have to be taken 


By JOSEPH B. SINGER, B.Sc.(Arch.) 
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Fig. 1.—Suggested use of polythene as a damp-proof 
membrane for flat roofs. 


to ensure that nailing does not damage the underlying 
membrane. It can be assumed that, due to the elasticity of 
polythene, the pierced edges of the sheet will adhere to the 
nail and prevent the penetration of water. 

Concrete flat roofs with a polythene damp-proof membrane 
would be constructed in a manner similar to acid-resisting 
floors. A smooth cement screed would be laid on the concrete 
roof slab and allowed to set. The screed would be well 
brushed to remove any sharp points that might perforate the 
foil, and the polythene is laid on the smooth surface 
thus provided. Finally, the ‘surface would be screeded with 
cement and finished with roofing materials in the usual 
manner. 

In another method, which would prove cheaper, the poly- 
thene foil could be laid directly on the concrete roof slab, the 
underlying cement screed being omitted. In this case, however, 
the concrete has to be in a “green” state and must not 
contain any sharp-edged aggregate which is liable to damage 
the foil, which is finally covered with cement screed and roof 
finish as previously described. In both methods it is essential 
to eliminate any air pockets under the foil. 

The above methods are based on traditional constructions 
substituting “ building paper” with polythene membrane. A 
simpler and more economical way of laying polythene directly 
on concrete slab with a thin-cement screed cover, which fixes 
and provides protection for the membrane and also a fall for 
rainwater, should prove adequate. Here no_ finishing 
materials would be necessary, as the layer of polythene itself 
should ensure an efficient and moisture-resistant covering. 


Roofing Tiles 

The choice of any material for roofing tiles involves 
consideration of weathering properties and an attractive 
appearance. The lightness of plastics, which is of advantage 
in transport and handling costs, may also necessitate means 
for fixing which are different from that used for the traditional 
tiles and slates; for instance, interlocking edges, or additional 
holes for nailing, would have to be provided to prevent the 
wind dislodging the tiles. 
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Fig. 2.—Suggestions for plastic roofing tiles (A and B), and method of laying (C). 


In general, the covering materials used for sloping roofs 
include pantiles (24 to 26 degrees minimum slope), slates (26 
to 33 degrees min.), and tiles (45 degrees min.). Pantiles are 
slabs of baked clay with a flat, wave-shaped cross-section, 
usually 14 ins. long and 9 or 10 ins. wide. Slates vary in size 
from 16 ins. by 8 ins. to 24 ins. by 12 ins., and they are laid 
with double “overlap” in such a way that each slate is 
covered partially by two others and only part (approximately 
half the size of the slate) is exposed as roof surface. The 
minimum lap for slates is 3 ins.; methods of fixing on boarding 
or battens are either “centre nailing” or “head nailing” 
(approximately 1 in. from the top). Tiles are manufactured 
in a variety of sizes, shapes and colours, from carefully 
prepared earths, in a similar manner to bricks. Plain tiles 
are usually 103 ins. long by 6} ins. wide, and from $ in. to 
} in. thick; they have two nail holes for fixing. The weight 
of the tile, and the overlap in use, prevent lifting by the wind 
and the driving of rain underneath. Although the original 
colour may be quite attractive, and weathering can enhance 


this considerably, it is found that the polluted atmosphere of 
industrial towns turns the tiles into a lifeless roof covering. 

The possibilities of manufacturing tiles in plastics have 
already been investigated. Considered generally, such tiles 
would have to satisfy the following requirements: (1) Adequate 
strength, (2) minimum water absorption, (3) uniform colour 
and good weathering property, (4) ease of handling and fixing 
into position, (5) competitive cost. The choice of a suitable 
plastics material is difficult, because the synthetic resins which 
can be used externally are iimited in number, although low 
water absorption is characteristic of most plastic materials. 
Nailing holes would be a feature of manufacture. 

The main advantage of “ centre nailing” is rigidity; due to 
the short leverage obtaining, tiles which are so fixed are not 
easily lifted by the wind. “Centre nailing” also permits of 
repairs being carried out more readily. Tiles should be 


concave on the bed in the direction of slope in order to allow 
the tails to bed closely and thus intercept the wind. 


(To be continued) 
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ment panels, indicator tabs, badges, and 
the like, from plastics, either printed or 
process engraved. They have their own 
die and tool department, and also carry 
out stencil cutting, embossing, etc. Thomas 
Fattorini, Ltd., Excel House, Whitcomb 
Street, London, W.C.2, would also supply 
our reader’s requirements.] 


Protective Coating 

Sir,—Will you please advise us what 
you consider would be suitable for 
dipping or spraying of a plastic for pro- 
tection of chrome-plated cupboard 
handles. 

H. Newsum, SONS AND Co., LTD. 
Lincoln. 


Imitation Leaves and Petals 
Sir,—I should be much obliged for the 
names of makers of small imitation 
leaves and petals in plastic suitable for 
incorporation in ornamental articles. 
** JEWELRY.” 


Export Inquiry 
Sir—As importers of thermoplastic 
products, we request you kindly to give 
us names and addresses of reliable British 
manufacturers of p.v.c. extruded tubes, 


rods and sections, soft and hard; “Tenite” 
tubing and rods; polythene tubing: and 
p.v.c. sheeting. 
MULTUFLEX. 
Amsterdam, 
Prins Hendrikkade 174-175. 
“ Stick-on ” Signs 
Sir,—Could you please give me the 
names of firms who supply transparent 
adhesive plastic, suitable for manu- 
facturing “ stick-on ” signs. 
WILL EVANS. 
Crescent Studios, 
Chapel-en-le-Frith, Stockport. 


Slide Buckles 
Sir,—Will you kindly let us have the 
names and addresses of the manufac- 
turers of plastic slide buckles for lddies’ 
dress belts, }-in., l-in. and 4-in. types, in 
leather imitation and decorative styles. 
J. G. LLoypD AND Co. Pty., Ltp. 
94, Pelham Street, 
Carlton, Victoria, Australia. 


Coating for Thermometers 
Sir.—We would be very grateful if 
you could help us over the following 
problem. We hope to be manufacturing 
floating dairy thermometers in the near 


future. We have handled such thermo- 
meters on which there is a coating of 
transparent plastic material which 
prevents, to a large extent, breakage 
from knocks, i.e., acts as a “cushion.” 
The coating is apparently applied by 
dipping and it must, of course, possess 
the following characteristics: (1) Must 
not flake off in use; (2) must stand 
repeated boiling; (3) must be resistant to 
the butter fat in milk; (4) must not lose its 
transparency. ** ENQUIRER.” 


Embedding 


Sir,—We want to contact a manufac- 
turer who is able to embed metal 
repetition parts, such as nuts and bolts, 
etc., in acrylic resin. What we have in 
mind is a block of acrylic resin about 
1 in. thick and 12 ins. square with the 
embedded metal parts arranged for 
display purposes. 

V. SIVITER SMITH AND Co., LtTp. 

Siviter House, 

Ludgate Hill, Birmingham, 3. 
{Epitor’s Note: Some examples of embed- 
ding by T. Gerrard and Co., Ltd., 48, Pen- 
tonville Road, London, N.W.1, were illus- 
trated in the July, 1950, issue of “ Plastics ” 

(page 183).] 
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World’s Industry Employs Plastics 


ZS 
GENERAL ENGINEERING 

A : Nylon bearings and 
gears—W. C. Wall 
deals with the 
characteristics of 
moulded nylon, in 
particular its shock 
resistance and _ its 
ability to operate 
without lubrication. 
Case histories of a number of applica- 
tions are given. (‘* Product Engineering,” 
1950/July/102.) 


Plastics in aircraft—A symposium 
deals with the following important fields: 
W. G. Ramke deals mainly with the 
behaviour of low-pressure plastic lami- 
nates under rain erosion. In “ Trans- 
parent Materials for Aircraft Glazing,” 
W. R. Koch refers to work on heat 
resistance, while F. H. Behrens deals with 
electric and electronic applications of 
plastics. (“Techn. Data Digest” (U.S.A.), 
Vol. 15/1950/15.) 


Plastic housing for compressor.—A 
new all-Canadian portable air compres- 
sor of 125 cubic ft. minimum capacity 
has a moulded plastic housing. It is 
driven by a Chrysler engine. (“ Canadian 
Machinery,” 1950/Vol. 61/108.) 


Protecting machine parts——K. Krekeler 
reviews the methods for protecting tools 
by covers of thermoplastics. Various 
figures are given for maximum height 
from which protected tools may be 
dropped without suffering damage. 
(“ Kunststoffe,” 1950/Apr./127.) 


Motorcar body dies of casting resin are 
used for the first time by Kaiser-Fraser. 
Plastic moulds are taken directly from 
the clay body sections and used for 
models for steel stamping dies. (“ Auto- 
motive Industries,” 1950/May 15/19.) 


Dimensional tolerances of plastics.—In 
a reference book sheet G. S. Laaff 
presents general rules for the assessment 
of tolerances for plastic components, and 
gives tables for dimensional tolerances in 


moulded and _ laminated products. 
(“ Product Engineering,” 1950/Apr./159.) 


Strength-variance of plastics.—Studies 
oh this subject have been made by W. J. 
Gailus, S. Yurenka and A. G. H. Dietz. 
(“ A.S.M.E. Transactions,” 1950/Apr./ 
49.) 


Finishing.—Some interesting notes on 
finishing of thermosetting and thermo- 
plastic materials are given. Skilled 
workers can clean effectively with a file; 
for thermoplastics a jeweller’s saw is 
recommended. Sintered carbide and 
diamond tools are suitable for machin- 
ing. (‘“ Machinist,” 1950/Aug. 5/153.) 


“Frozen” stress in moulded poly- 
styrene.—Impact test specimens were 
compression moulded at 145, 160 and 
180 degrees C. High moulding tempera- 
tures should be used according to F. T. 
Barwell, to avoid later specimen distor- 
tion; photoelastic inspection may be used 
as a manufacturing control. (“ Proc. Inst. 
Rheolog. Congress (Holland),” 1948, Vol. 
1/232; Vol. 111/65.) 

Tensile testing —H. R. Jacobi investi- 
gates the technical errors in tensile test- 
ing brittle materials such as laminated 
paper. It is shown, how these errors can 
be reduced. (“ Kunststoffe,” 1950/May/ 
161.) 

Press for alkyd resins—A_ special 
automatic moulding press to handle the 
new, low-pressure, fast-setting alkyd 
resins has been developed, equipped with 
double-acting air cylinders. (“ Machine 
and Tool Blue Book,” 1950/July/258.) 

Continual kneading machines.—H. 
List describes a continual kneading 
machine for plastics. It mixes, plasticizes, 
disperses and granulates and pre-shapes 
materials such as polyvinyl chloride, poly- 
styrene, cellulose acetate, polyethylene 
end vhenolics. (“ Kunststoffe,” 1950/ 
May/185.) 

Hand-injection moulding machine.— 
The Gardner “Junior” machine (Benrath 
Machine Tools, Manchester, 16) has a 
hopper from which the plastic material 
is fed into three electrically heated melt- 
ing and injection chambers. Pressure is 
generated by a single hand-operated 
lever, which injects the plastic material 
into the die and closes the mould. 
(“ Machinery Lloyd ” (Cont. Edn.), 1950/ 
Aug. 12/84.) 

Plastic Moulding.—In a series: “ Pro- 
duction Processes, Their Influence on 
Design,” R. W. Bolz deals with the 
various requirements the processes 
impose on plastics mouldings, such as 
wall thickness, roundings, inserts, etc. 
(“ Machine Design,” 1950/May/111.) 

Cost factors in moulded plastics.—In a 
series on designing with dollars the 
present dollar prices per unit of volume 
for 12 main types of plastics are given, 
together with suggestions for their 
economic application. (“ Product Engin- 
eering,” 1950/June/126.) 

Tolerances for injection moulds.—A 
draft standard DIN 16749 has been com- 
pleted by the special plastics committee 
of the German Standards Association. 
(“ Kunststoffe,” 1950/May/ 171.) 

Tooling for thermoplastic materials.— 
Basic consideration in making the tools 
for injection moulds are: material selec- 
tion, product design, tool design and 
proper moulding technique. (“Tool 
Engineer,” 1950/July/26.) 


Steels for plastic moulds—The main 
properties of six different steels com- 
monly used for plastic moulds are 
compared; criteria are: Method of making 
the cavity, application, method of harden- 
ing, distortion in hardening, hobability, 
machinability, core strength, case hard- 
ness and wear resistance; only in a few 
cases are numercial data _ given. 
(“Materials and Methods,” 1950/Mar./ 


Extrusion method 

for cable insulation. 

—B. H. Davis des- 

cribes an improved 

method of insulating 

electrical conductors 

by screw-type extru- 

ding machines. Both 

rubber and thermo- 

plastic insulators are suitable. The 

method has proved to be economical. 

(* Wire and Wire Products,” 1950/Aug./ 
641.) 

Electrical apparatus—The use of 
plastics in this important industry is dis- 
cussed by M. Déribéré. (“ Elektrizitats- 
Verwertung ” (Switzerland), 25th Anni- 
versary, April-May, 1950.) 

Electrical applications of silicones.—P. 
Nowak points out, that the technological 
importance of the silicones is increasing. 
Their electrical properties correspond to 
those. of the pureiy organic insulating 
materials. (‘ Kunststoffe,” 1950/June/ 
171.) 

Plastic covers for switchboard cables 
are reviewed by D. R. Brobst. Polyvinyl 
compounds were introduced after the 
war and are now used on over 50 per 
cent. of the cables used by Bell 
Telephone Co. The plastic is applied 
directly over the group of conductors by 
an extrusion process. (“Bell Labora- 
tories Record,” 1950/July/289.) 

High frequency preheating. — G. 
Jabbusch shows that under observation 
of certain rules the preheating of mould- 
ing materials in powder form and those 
containing moisture can favourably be 
performed with high frequency. This 
gives better performance from the presses 
and in many instances gives a better pro- 
duct. (“ Kunststoffe,” 1950 /June/183.) 

Dielectric measurement of linear high 
polymers.—Part of a paper by F. 
Weurstlin at a conference of the Gemein- 
schaft Deutscher Chemiker in Munich, 
September, 1949, dealing with the basic 
chemical mechanisms. (‘ Kunststoffe.” 
1950 / May/58.) 

American testing methods for plastics.— 
W. Krassowsky gives a survey in a 54- 
page booklet on the U.S. Standard 
electrical testing methods for plastics. 
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The subject matter includes definitions, 
testing and calculating methods for the 
various plastics. This is one of a series 
of special surveys by the German 
Standards Institution, published under 
the name “ Normenhefte.” (Beuth 
Vertrieb G.m.b.H. Berlin-Koeln, 1950.) 


Laminated Plastics give Electrical Insu- 
lation—P. E. Littlefield states that 
thermosetting plastic laminates are being 
increasingly used as electrical insulators, 
where space and electrical losses must be 
minimized, and strength requirements are 
increased. He shows effect of surface and 
absorbed moisture, temperature, fre- 
quency and other factors on dielectric 
strength, dielectric loss and insulation 
resistance. (“Product Engineering,” 
1950/Apr./135.) 

Embedded circuits—Polyesters with 
correct physical and electrical properties 
are used for embedding compounds. 
Polystyrene gives optimum electrical 
characteristics. (“ Electronics,” 1950/ 
June / 66.) 





CHEMICAL 


Packing.—A non- 
jacketed plastic 
packing is said to 
give long service, in- 
creased operating 
efficiency, and main- 
tenance of an 
effective seal over a 
wide area. of 
application. (“Coal Age,” 1950/June/ 
117; “* McGraw-Hill Digest,” 1950/ Aug. 
/52.) 

Hydrofluoric acid resistance.—Whilst a 
number of common plastics suffer con- 
siderably, the resistance of polystyrene 
was outstanding. Polyethylene and vinyl 
chloride/acetate plastics were affected 
slightly, although more than polystyrene. 
(“ A.S.T.M. Bulletin,” 1950/July/60.) 

The stability of polyvinyl chloride.— 
K. Thinius investigated the following fac- 
tors which influence stability of polyvinyl 
chloride: temperature, time, alkalinity, 
contents of emulsifier, degree of poly- 
merization, distributions of polymers, etc. 
A further article deals with the stabili- 
zation of p.v.c. mixtures. (“ Kunstsioffe,” 
1950/June/ 191.) 

Reports on adhesives.—A comprehen- 
sive bibliography has become available 
containing intelligence reports on adhe- 
sives mainly from Germany and Japan, 
but also from other countries, including 
American sources. Report SB-9, March, 
1949, lists about 280 items, available as 
photostats and microfilms. The subject 
matter is sub-divided in an extended 
general section and in those dealing, for 
instance, with “plastics to metal,” 
“plastics to plastics,” etc. (Office of 
Technical Services, Washington, D.C., 
SB-9.) 
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Resin-coating—A newly developed 
polymer B-resin solution (Carboline Co., 
7603, Forsythe Boulevard, St. Louis 5, 
Mo.) is a _ semi-thermoplastic, semi- 
thermosetting ready-mixed resin-coating, 
the molecular chain length of which 
slowly increases with age in a deposited 
film. Applied at room temperature, it 
requires no mixing and is flexible when 
dry. (“ Nucleonics,” 1949/Dec./84.) 


Floor covering.— 
A smooth, durable 
and fire - resistant 
plastic coating, 
* Plastinail,” has 
been applied to 
floors of several 
boxcars in America. 
After 11 months’ 
service under heavy loads the floor was 
in excellent condition. It is applied over, 
a layer of wire bond and trowelled to any 
desired finish. (‘ Railway Age,” 1950/ 
June/57; “McGraw-Hill Digest,” 1950/ 
Sep./31.) 


Strip seal closure—A new 'closure for 
bags of plastic foils, such as polythene, 
cellophane, pliofilm, etc., provides air- 
tight sealing. This principle is already 
successfully applied for packaging of fish 
products in Belgium and _ Holland. 
(“ Technische Nachrichten” (Geneva). 
No. 82/1950/4.) 


A non-crazing plastic, transparent and 
thermosetting, produced by Sierra Pro- 
ducts Co., Compton, Calif., is being used 
for pressurized aircraft windows and 
other aircraft parts. (‘ Materials and 
Methods,” 1950/Jan./86.) 








Containers for balance weights in 
transparent plastics give good protection 
and enable weights to be _ checked 
through the closed transparent lid. 
(“ Eberboch Announcer,” 1950/June/14.) 


New fibrous materials.—Duroids fibre 
boards (Rogers Corp., Manchester, 
Conn., U.S.A.) are rigid, tough, and can 
be readily formed and fabricated. R. A. 
St.Laurent predicts many engineering and 
electrical uses. (“Materials and 
Methods,” 1950/May/64.) 


Transparent plastics and their applica- 
tions are dealt with by J. A. Buck. The 
use in stress analysis and as glazing 
material is explained. (“ Mechanical 
World,” 1950/June 23/691.) 


Recent developments in plastics were 
described by W. Mehdorn at a recent 
VDI conference in Berlin. He referred 
in particular to the development of low- 
pressure laminates, with its use of 
cheaper moulds. In _ general, when 
plastics compete with other materials 
mould costs are of great importance. 
(“VDI-Zeits,” 1950/Aug. 21/672.) 
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Thermoplastics—In a special 11-page 
section W. Schack reviews the various 
types of thermoplastics available and 
discusses their processing characteristics. 
(“ Materials and Methods,” 1950/Mar./ 
70.) 

Physical properties—W. Goss, of the 
chemical department, General Electric 
Co., has prepared a reference book listing 
about 12 different physical properties of 
42 grades of plastics. Contrary to similar 
compilations, the entrance is according 
to specified applications. (“Product 
Engineering,” 1950/July/149.) 


Examining sections of fine powder 
particles with the electron microscope.— 
L. Delisle. A replica method permits 
the examination of sections of metal 
powder particles, less than 20 micron in 
dia. Aerotex M-3 (water-soluble mela- 
mine formaldehyde) is used as mounting 
material. Either Formvar or Parlodion 
were used as replica material. The 
replicas, which could be readily stripped, 
were shadow-cast. (“ Mikroskopie,” 
1949/Oct./5-16.) 


Climatic effects——The German standard 
specification, DIN. 7949, tries to correlate 
the many variating recommendations and 
rules for material testing under varying 
conditions. (“ Kunststoffe,” 1949/June/ 
151.) 


Modulus of elasticity—F. H. Mueller, 
in a second communication on the 
plastic-elastic behaviour of macro- 
molecular substances, deals with varia- 
tions of the modulus of elasticity due to 
temperature and frequency. A new 
apparatus was developed periodically, 
deforming the band shape sample by 
bending. (“Kunststoffe,” 1949/Sep./ 
215.) 


Stress bi-refringence in polystyrene.— 
An investigation on the photo-elastic 
properties of polystyrene at low tem- 
peratures has been made by H. Kolsky. 
(“ Nature,” 1950/Aug. 5/235.) 


The glueing of metals with sodium- 
phenol-rescle-—Based on numerous de- 
terminations of the tensile strength of 
glued metals the influences of external 
and condensation conditions are investi- 
gated, by J. F. Ehlers. (‘“ Kunststoffe,” 
Vol 40, 1950, pp. 151-157, May.) 


Frozen stress in moulded polystyrene.— 
From some tests F. T. Barwell concludes 
that relatively high moulding tempera- 
tures should be employed where it is 
important to avoid distortion in service. 
(Nat. Phys. Lab. Communication, 1948/ 
Aug. 26.) 

Fungicidal plastics—H. Kolin gives a 
progress report on the performance of 
non-mercurial fungicides in 5 per cent. 
concentration in compression-moulded 
cellulose - acetate. (Federal Telecom- 
munication Lab. Inc., New York. Jan., 
1947, P.B. 99159.) 





PLASTICS 


IN THE SERVICE OF MAN 


A pictorial review of high-quality units moulded 
or otherwise fabricated in Great Britain 


14. Protective Clothing (including 
rainwear) 


















(Above) Motorcyclists’ gauntlets, manufactured 

by James North and Sons, Ltd., in fabric-lined 

p.v.c., resist water, oil, grease and petrol, and 
are very warm and hard-wearing. 


(Above) Surgeon’s type of light-weight coat and protective 
suit, manufactured by the R.F.D. Co. Ltd., of cotton, 
proofed on both sides with p.v.c. made to the company’s 
specification. The double-sewn seams are sealed with a 

film having same properties as the material. 
(Below) This set of protective clothing, 
manufactured by James North and Sons, Ltd., 
includes trousers, coat and cap (with “Bexoid ” ; 
peak), made of high-frequency-welded fabric- > . (Left) Boiler suit with zip front, cap with neck 
supported p.v.c. ’ “4 shield, ‘‘Bexoid” peak and movable anti- 
splash vizor, and gloves, manufactured in p.v.c. 
by James North and Sons, Ltd. 








(Above) Light-weight industrial gloves 

with cotton lining and coating of 

“ p.v.c., manufactured by James North 

: . ee and Sons, Ltd. 


(Right) High-strength unsup- 
ported p.v.c. plasticized with 
di-octyl phthalate and hf. 
welded, is claimed to give light- 
weight protection and strength 
equal to supforted materials 
to the protective suits manu- 
factured by Plysu Products, 
Ltd. 











(Right) Fireman’s helmet 
moulded in polyester resin 
impregnated fibreglass 
cloth by Ashdowns, Ltd., 
for James Hendry, Ltd., is 
lighter and gives better 
mechanical and electrical 
protection than those of 
conventional materials. 








(Below) This pre-war plastic ‘tin-hat” 
moulded in  shock-resisting material by 
N. B. Mouldings, Ltd., was photographed 
after being ‘severely ‘bashed’ for long 
periods with an iron bar.” (‘ Plastics,” 
1939/Dec./354.) 





(Above) For increased impact and 
abrasion resistance, protective toe- 
caps and heel counters of ‘*B.X.” 
p.v.c. are fitted to the miners’ boots 
made by G. B. Britton, of Bristol. 


(Above) Resistant to abrasion and unaffected 
by oil, etc., aprons of p.v.c. are useful in 
engineering shops as well as chemical works, 


a ft) Miner's hel | 
tanneries, etc. (Photo: B.X. Plastics, Ltd.) | g es! = “ Some poh ag 


phenolic resin bonded material 
by The Bushing Co., Ltd. 


(Below) Phenolic impregnated fabric 

laminate fireman’s helmet made 

by Moulded Products, Ltd., to 
D.S.1.R. specifications. 


(Left) Air-ventilated safety 
helmet made by Helmets, 
Ltd., for the R.F.D. Co., 
Ltd., uses low-pressure 
mouldings for crown and 
front, p.v.c. impregnated 
glass cloth cape, and 
perspex or cellulose acetate 
shield. 











(Below) ‘‘Panorama’’ safety 

goggles, moulded in one piece 

from ‘* Perspex” acrylic sheet 

to give protection and ven- 

tilation; they may be worn 
over spectacles. 


(Above) “R.F.D.’’ ventilated industrial goggles 
with ‘ Perspex”’ lenses, cellulose acetate frames 
and sidepieces, and p.v.c. straps, manufactured by 
the R.F.D. Co., Ltd., are available in clear 
materials or with co!oured filter eyepieces. 


(Right and below) This raincoat, 

manufactured fom_ polyvinyl 

chloride sheet by hi;h-frequency 

welding, folds in o a smal: ca.e 

measuring 10 ins. x 44 ins. 
(** Flastics,” 1947/Mar./123.) 


(Above) Polished black vinyl sheeting forms 
the uppers of these evening shoes. (‘* Pla.tics” 
1950/Feb./32.) 


(Left) Industrial protective 
clothing suit in hizgh-f -equency 
welded p.v.c., manufactured 
by Flysu Products, Ltd. 
(Photo: Bakelite, Ltd.) 


(Right) Lightweight cycle 
cape made from ‘ B.X.” 
polyvinyl chloride sheet. 
(Fhoto: B.X. Flastics, Ltd.) 

















orm hood by - , (Left) Sou’wester, coat and 
Prod :cts, Ltd., ; ; ‘ leggings for seamen are some 
ed oy high - of the “* Plasoco” protective 

we ding of ; clothes manufactured by loco, 
she <ing. . Ltd. 





(Below) Novel beach shoes 
mou'ded in one fiece in 
polyvinyl chloride. 
(** Plastics,” 1950/Feb./32.) 


(Above) One-piece tood and 
cape of p.v.c., manufactured by 
Cascelloid, Ltd. 


(Left) Lady’s raincoat and 
hood made fom p.v.c. 
sheet by Cascelloid, Ltd. 


(Below) Lady’s raincoat and 
hood, made f.om opaque satin- 
fnish p.v.c. by Beechfield 
Products, Ltd., by the process 
of high-frequency welding. 


(Left) Protective industrial 
spectacles shaped from one 
piece of ‘* Perspex” acrylic 
sheet. (Photo: I.C.I., Ltd., 
Plastics Division.) 


(Above) Motorcyc i.t’s jerkin 

made by F. Haller and Co., 

Ltd., from “tv rflex” soft 

finish p.v.c. leathercloth manu- 

factured by Bernard Wardle 
and Co., Ltd. 


(Left) Messenger-boy’s hood, 
care and leggings inade from 
black **B.X.”” p.v.c. sheeting. 
(Photo: B.X. Plastics, Ltd.) 
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PLASTICS 


Automobile Materials 
Engineering and Plastics 


Extracts from an address given to members of the Fabricators’ Group, British Plastics 
Federation, October 19, by Mr. H. H. Jackson, materials engineer, The Standard 
Motor Co., Ltd. 


MATERIALS engineering procedure is 
responsible for the specification of 
materials on drawings, so that all con- 
siderations of design, buying, supplies, 
experiment, production, and planning, 
are satisfied. Factors for consideration 
are involved and inter-related, i.e., avail- 
ability, ultimate cost, design and stress- 
ing, manufacturing considerations such 
as jigging and adaptability of existing 
plant, finishing, etc. 

The materials engineer co-ordinates a 
procedure which takes some form or 
other in all engineering organizations, 
such as design, test and research, produc- 
tion, sales, service. Taking these stages 
one by one, the cycle of design, test, 
redesign, is regarded as ‘“ development.” 
It is during this stage that materials have 
to be selected and decided, and attendant 
processes specified. 

Before a new drawing is released by 
the design department to the specification 
department, this has been the subject of 
discussion between the designer and 
materials engineer. The result of their 
co-operation will be that material and 
processes ultimately selected are regarded 
as most satisfactory from all depart- 
mental angles. 

Manufacture of prototypes, and the 
initial production efforts, constitute a 
period during which manufacturing 
problems should be settled before real 
production is commenced. During this 
stage treatments and processes are per- 
fected and further specifications are laid 
down, if necessary, to ensure correct 
technical working and suitable methods 
of inspection. 

During actual production the materials 
engineering department controls raw 
material acceptance, process control and 
inspection, and, in addition, some 
materials are under laboratory control, 
with the co-operation of purchase, 
production, planning and costing depart- 
ments. 

With regard to sales, an important 
present-day consideration is the protec- 
tion of packages for shipment abroad. 
This has never been so prominent as at 
the present time, and is the responsibility 
of the materials engineer. 

Turning to applications, a study of the 
mode of introduction of a new material 
in the engineering industry is interesting. 
Looking back over the past 20 years, the 
pattern of progress for a new material 


indicates that its conception is engendered 
by the aircraft industry, during which 
period the technical possibilities are 
explored almost regardless of the com- 
mercial considerations. The highest 
possible technical concentration is given 
to ensure complete reliability and to 
attain formerly unknown properties in 
materials. 

The next branch of industry to apply, 
and to improve the material will be 
the commercial vehicle builders. One 
of the axioms of these people is that 
their vehicles should last longer and 
longer between overhauls, as out-of-com- 
mission costs are very high. The com- 
mercial cost of material is therefore not 
so vital as with the mass-produced car. 
When the material has been sufficiently 
cheapened by usage, the car industry will 
edopt it and in doing so, further reduce 
costs by large-scale contracts. Note- 
worthy examples of this progress are 
seen in chromium-plated bores and piston 
rings, aluminium alloys for pistons, 
and magnesium ailoys for gearboxes, 
transmission cases, etc.; also in the case 
of “ Perspex.” 

Regarding the future for the use of 
plastics in the motorcar, groups of obvi- 
ous importance are as follows:— 

NyLon.—The self-lubricating proper- 
ties of this material warrant exploration, 
and so do the lacquers which incorporate 
this polymer. 

ACRYLIC RESINS.—These are most use- 
ful for decorative effects, screens and 
windows, and moulded stop lights (rear 
lights, etc.). 

P.V.C.—This material has a_ great 
general appeal on account of its cheap- 
ness, for upholstery, floor coverings, roof 
linings and other general applications. 
There appears to be a vast scope here, 
provided that suitable plasticizers can be 
found to prevent the softening and sticki- 
ness which is often associated with p.v.c. 
under the action of heat. 


POLYTHENE.—This material is becom- 
ing a likely one for use in packaging. It 
is unfortunate, however, that the use of 
polythene films necessitates the crating of 
a car, as the crate alone will cost £35 and 
this is a dead loss. Yet it is conceivable 
that a strippable deposit will be produced 
to prevent moisture getting into paint- 
work of cars; this would prove an ex- 
tremely important application. 

The extended use of high frequency 
power in production use has brought 
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fresh problems of electrical insulation, 
and the possibilities of polythene have 
not yet been thoroughly explored. 

The relative weakness of plastics at 
medium temperatures appears to be over- 
come by the introduction of fluorine 
polymers, and here again the possibilities 
that may derive from this line of research 
are very wide. 

Adhesives are becoming more and 
more important for indirectly satisfying 
the requirements of a public which is 
getting more and more style-conscious. 
Exceedingly attractive and neat designs 
are becoming economical by the use of 
suitable adhesives, but the effect of 
tropical conditions on such joints must 
be thoroughly considered. 

So far as automobiles are concerned, 
I consider that, compared with thermo- 
setting materials, the thermoplastics are 
much more likely to expand in applica- 
tion, on account of their greater versa- 
tility and colour range, also bearing in 
mind the comparative brittleness of the 
thermosetting plastics. Although more 
costly, the thermoplastics appear to retain 
the incentive of new applications; they 
are more creative of fashion, and more 
adaptable to modern design than the 
older thermosetting (formaldehyde) 
materials. 


Cost is the over-riding issue when de- 
liberating automobile material applica- 
tions, and this depends largely upon the 
availability of raw material supplies. 


Another point about the plastics indus- 
try is that it is not comparable in age 
with the materials which it seeks to re- 
place. There are many years of 
accumulated knowledge, many 
technicians, and much plant and capital 
engaged in the production of present-day 
engineering materials. These considera- 
tions mitigate heavily against the rapid 
intrusion of new concepts into a basic 
engineering industry. Yet the outlook 
for plastics cannot be other than bright 
and optimistic. 








SWEDISH PLASTICS EXHIBITION. 


The Swedish Plastics Federation, in co-opera- 
tion with the St. Erik’s Fair Co., propose to 
organize a Plastics Exhibition in Stockholm. 
May 11 to 21, with a possible prolongation 
until May °27, 1951. United Kingdom manu- 
facturers having agents who are members of 
the Swedish Plastics Federation are eligible 
to participate. The commercial section will 
cover raw materials, machinery and equip- 
ment, semi-finished and finished products. 
Closely connected with the commercial 
section will be an _ instructional section, 
arranged by the Swedish Plastics Federation, 
to demonstrate the development of the 
plastics industry. Manufacturers are invited 
to submit typical finished products, semi- 
manufactured products, materials, etc., for 
exhibition in this section. Further particulars 
can be obtained from Mr. Malmsten, St. 
Erik’s Fair Co., Ltd., Lidingovagan 10, 
Stockholm 26. 
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Polymer Chemistry Applied to Plastics 


A symposium on polymer chemistry as applied to plastics, organized by the Plastics and Polymer Group of the Society of Chemical 


Industry, was held at London University, September 21-23. 
We give extracts from some of the 25 papers which were presented. 
Professor of Chemistry at Kings College, London, outlined the advances made in polymer science during the last decade. 


It was attended by chemists and technologists from Europe and America. 
In his Opening Address, Professor E. K. Rideal, D.Sc., F.R.S., 


He pointed 


out that concepts of fringe micelles in fibres and networks in rubbers were most important achievements in the theory of polymer 
formation, but a better understanding of problems of swelling and solution in polymers was still to be sought. 


Mechanism of Degradation of Polyamides 
By Dr. BERNARD G. ACHHAMMER, 
Dr. FRANK W. REINHART, AND 
Dr. GorDoNn M. KLINE, National Bureau 
of Standards, Washington, U.S.A. 

N investigation was undertaken to deter- 

mine the mechanism of degradation of 
certain types of polyamides. Several methods 
of attack utilizing the most modern tools of 
science were used. Films of the polyamides 
were exposed to heat, ultra-violet radiant 
energy, and different atmospheric conditions. 
The degradation products were collected in 
some cases and analysed by mass spectro- 
metric techniques. The unexposed and 
exposed specimens were examined by the 
following techniques to obtain information 
concerning the changes in chemical and 
physical structure of the polymer: infra-red 
absorption, ultra-violet absorption, viscosity 
of solutions, measurement of dielectric con- 
stant and dissipation factor, photomicro- 
graphy, X-ray diffraction, electron micro- 
scopy, electron diffraction, and effect of 
organic liquids. In addition, pyrolysis 
studies were made and some physical pro- 
perties were determined. 

The degradation of polyamides may 
involve (1) change in chemical structure of 
the polymer molecule; (2) change in crystal- 
linity (molecular orientation), including 
effects produced by hydrocarbon packing, 
dipole rearrangement, hydrogen bridging, 
and other types of molecular orientation and 
secondary bonding among the polymer 
molecules; (3) change in the amount of 
molecularly associated materials, such as 
water and ethanol, which have a plasticizing 
effect. 

The infra-red and ultra-violet transmission 
studies show that there are no fundamental 
changes in the repeating unit of chemical 
structure of the polyamide molecule. The 
viscosity measurements show that the mole- 
cular weight decreases with the severity of 
the exposure conditions and with an increase 
in the period of exposure. The decreased 
resistance to immersion in water and 
alcohols as the material is degraded may 
also indicate a decrease in molecular weight. 
It is concluded from these studies that the 
polymer molecule breaks into smaller 
molecules. 

The results of the mass spectrometric and 
pyrolysis studies show that the polymer 
molecule breaks at the C-N bond of the 
peptide group and that the nitrogen atom 
remains attached to the polymer molecule. 
From the nature of the products it is evident 
that C-N bonds in adjacent peptide groups 
of a molecule break, releasing a bicarbonyl 
polymethylene fragment. This bicarbonyl 
polymethylene fragment reacts to form 
water, carbon monoxide, carbon dioxide, 
hydrocarbons, and cyclopentanone, the par- 
ticular products depending on the exposure 
conditions. The breaking of a very small 
proportion of the C-N bonds would result 
in an appreciable decrease in molecular 
weight and an appreciable change in physical 
characteristics. 


The evidence regarding changes in crystal- 
linity on exposure of the polyamides to 
heat and ultra-violet radiant energy is not 
as positive as that regarding changes in 
chemical structure and associated materials. 
The results of the petrographic and electron 
microscopical studies give some indication of 
an increase in crystallinity, particularly on 
exposure to ultra-violet radiant energy. The 
electron diffraction, X-ray diffraction and 
electrical studies fail to reveal any changes 
in crystallinity. The increased degree of 
attack by water and alcohols after exposure 
to ultra-violet radiant energy may be attri- 
buted either to the reduction in molecular 
weight or to reduced crystallinity. 

The loss of water, alcohols, or simiiarly 
dipole associated materials results in appreci- 
able changes in physical characteristics. 
These small molecules are probably bound 
by hydrogen bridging to the oxygen of the 
peptide group or some other associated 
molecular complex. They act as plasticizers 
for the polyamides. The results of the mass 
spectrometric, ultra-violet transmission, 
microscopic, and mechanical property studies 
show that absorbed water and ethanol are 
released on exposure to ultra-violet radiant 
energy. The loss of associated molecules 
as well as a decrease in the size of the poly- 
mer molecule will tend to foster an increase 
in crystallinity. 

The results of the investigation show 
clearly that no single method gives a com- 
plete picture but that results from several of 
the methods give an insight into the mechan- 
ism of degradation of polyamides. 


Synthesis of Molecular Units for Rational 
Synthesis of Phenol-Formaldehyde and 
Allied Resins 
By A. T. CARPENTER AND Dr. R. F. HUNTER, 
Research and Development Department, 
Bakelite, Ltd. 


HILE standard works on plastics and 

current reviews abound with suggested 
structural formule for the complex products 
of polycondensation of phenol with form- 
aldehyde, there is little evidence to support 
any of these beyond the two-ring stage. 
Still less is known about the nature of 
hardened resins. 

An obvious but difficult complementary 
approach to the application of different 
physical methods of investigation which are 
being pursued (reaction kinetics, infra-red 
spectroscopy, etc.) consists in the rational 
synthesis of polycondensation individuals 
and isomers by reactions leading to 
unequivocal structures. 

Important fundamental work in_ this 
direction using “blocked” phenols of the 
type 2:4-xylenol has been carried out by 
Hultzsch, Zincke and von Eular and their 
collaborators, but the compounds so synthe- 
sized differ from the actual intermediates 
formed in phenol-formaldehyde polyconden- 
sation in that they cannot undergo further 
reaction in ortho or para positions to the 
hydroxyl groups. Doubt has naturally been 
cast on how far the results obtained with such 


molecules are applicable to the ordinary ° 
processes which obtain in commercial resins. 

The inherent difficulties confronting 
rational synthesis of genuine intermediates 
in alkaline. phenol-formaldehyde polycon- 
densation arise from the necessarily high 
reactivity of the molecules concerned, which 
frequently render isolation difficult on 
account of self-condensation. The failure 
of the more orthodox methods of approach 
of synthetic organic chemistry necessitates 
development, to some degree, of both new 
methods and techniques. The results so far 
obtained are somewhat limited, but sufficient 
to indicate the potentialities of this method 
of approach to the major problem of resin 
constitution. 

Attention has been directed to the syn- 
thesis of the following resol structures:— 


OH OH OH OH 
See Om: om 
ct) 


CH,OH 
OH 


(I) 
HOCH H,OH 


CH,OH 
(ui) 


So far no success has been obtained with 
regard to attempts to synthesize 3-hydroxy- 
methyl-2:2-ft.-dihydroxydiphenylmethane (I), 
but the dimethylol derivative (II) and 
s-trimethylolphenol (IIT) have been prepared 
as crystalline individuals. 

The problem of synthesis of monohydroxy 
methyldiphenylmethanes, such as (I), is now 
one of preparation of the corresponding 
aldehydes or acids which should be capable 
of reduction to methylol derivatives. Attempts 
to apply the Reimer-Tiemann reaction to 
dihydroxydiphenylmethanes have so _ far 
proved unsatisfactory and preliminary 
experiments madé with the Gatterman 
reaction give little promise of practical suc- 
cess. The alternative route of bromine sub- 
stitution, replacement of halogen by 
lithium, carbonation, and subsequent reduc- 
tion with lithium aluminium hydride, is now 
being explored. 

As a contribution towards the problem of 
“cross linking” 2:4’- and 4:4 
dihydroxydiphenylethane in which the 
phenolic nuclei are separated by an addi- 
tional methylene group, have been rationally 
synthesized with a view to comparison of 
their reaction with formaldehyde with that 
of the corresponding dihydroxydiphenyl- 
methanes. 


lon-Exchange Properties in Relation to 
Polymer Structure 
By Dr. K. W. Pepper, Chemical Research 
Laboratory, Teddington 
HILST the ion-exchange properties of 
polymers can be attributed directly to 
the presence of ionizable groups in the mole- 
cule, the effects due to these groups may be 
modified by the nature of the polymeric 
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framework to which they are attached. 
In brief, the polymer s.ructure of ion- 
exchange resins has an important bearing on: 
(a) swelling and shrinkage in water; (b) 
effective exchange capacity; (c) relative 
affinity coefficients, and (d) rates of exchange. 

The ionizable groups, being hydrophilic, 
promote swelling of the res.n in water; com- 
plete solubility is prevented by the cross- 
linked structure of the polymer. These 
effects have been examined at Teddington 
on resins prepared by sulphonating copoly- 
mers of styrene and divinylbenzene. The 
saturation moisture-content of resins of fixed 
degree of cross-linking increases linearly w.th 
the extent of sulphonation. With resins sul- 
phonated to the same extent, ¢.g., monosul- 
phonic acids, the swelling decreases with 
increase in cross-linking. 

The concentration of ion:zable groups in 
a resin determines the number of exchange- 
sites available under the most favourable 
conditions and, therefore, defines the maxi- 
mum exchange-capacity. This maximum 
capaci‘y may not be attained, however, if the 
exchanging .ons are large or if the resin is 
highly cross-linked. 

The principal factor determining the ease 
and efficiency of a separation of two ions by 
ion-exchange methods is the relative affin:ty 
of the two ions for the resin. Recent work 
at the Chem‘cal Research Laboratory by D. 
Re‘chenberg and D. J. McCauley has shown 
that the selectivity of a resin may be en- 
hanced by increasing the degree of cross- 
linking. The distribution of sod'um and 
hydrogen ions between a 0.1M solution and 
su!phonated polystyrenes of d'fferent cross- 
linking has been measured. With a lightly 
cross-linked resin (2 per cent. d'vinyl ben- 
zene), the “ relative affinity coefficient” was 
approximately unity and nearly independent 
of the composition of the solution. In con- 


trast, a resin containing 17 per cent. d'v:nyl 
benzene exhibited a coeffic'ent of 2 to 3 at 
low values of the ratio [Nas]/[H,], falling 
below unity at high values of this ratio. 
The rates of exchange of sod:um and 
hydrogen on sulphonated polystyrenes of 
dfferent cross-linking have been studied at 


Teddington. Under conditions such that 
diffusion of ions wi:hin the resin is believed 
to be the rate-controlling factor, it appears 
that a resin containing 5 per cent. d vinyl 
benzene exchanges eight times as fast as a 
resin containing 17 per cent. divinyl benzene. 

Present knowledge of the relationships 
between polymer structure and ion-exchange 
properties ind‘cates that the requ rements of 
accessibility to large ions and h'gh rates of 
exchange are to some extent incompatible 
with high selectivity and low swelling. 


Electrical Properties and S‘ructure of High 
Polymers 
By Dr. W. Reppisu, LC.1., Ltd. (Plastics 
D‘vision) 

NTEREST in electrical phenomena in high 

polymers has been stimulated by the 
greatly increased application of synthetic 
plastics to electrical insulation during the 
last decade. Some very exacting insulation 
problems have been solved, and much pro- 
gress has been made in interpreting observed 
electrical behaviour in molecular terms. Very 
much more work remains to be done, how- 
ever, before combined electrical and 
mechanical behaviour can be predicted from 
a chemical formula, although this will always 
be the general aim. In consider!ng how this 
problem should be tackled, a lesson can be 
drawn from past work. 

The search for electrical insulators began 
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among established materials and, if pro- 
mising resul.s were obtained on selective 
tests, further development work was initiated. 
The problem in many cases was to deter- 
mine whether deficiencies were inherent in 
the molecular structure of the material or 
due to secondary effects which might arise in 
manufacturing and fabrica.ing processes. 
The development of polystyrene and of poly- 
thene advanced according to this pattern and 
both have been much improved for electrical 
applications by purification. 

The high-pressure research which led to 
the discovery of polythene was not aimed at 
the development of a _ high frequency 
dielec.ric, and early samples were by no 
means promising either in mechanical or elec- 
trical properties. However, on the assump- 
tion that a non-polar polymer with a long 
paraffin chain structure must be a good 
delectric, work on the causes of failure went 
ahead and finally the electrical properties 
were improved and, in part:cular, the power 
fac.or was reduced to the low value expected 
of a hydrocarbon. The reason for the 
dielectric loss was found to be a dipole 
relaxation process involving carbonyl] groups. 
These are the end products of oxidation 
reactions which can occur during processing 
at elevated temperatures or by the photo- 
chemical action of sunlight. 

It is interesting to note that structure/ 
property correlations were found by tracking 
down the causes of changes in properties 
which occurred during processing or use; 
the changes were not in the first place 
delibera'ely made. The lesson is that the 
way to discover the causes of electrical be- 
haviour is to bring about s‘ructural changes 
in a controlled manner. Full use must also 
be made of ancillary techniques (X-ray 
data, etc.). 

Work on polytetrafluoroethylene, in con- 
trast to this, has been fairly s raightforward. 
The dielectric properties were good from the 
first samples, and are not affected by heat 
or exposure. Its behaviour at high tempera- 
tures is, of course, unique in the polymer 
field. It is, however, d'fficult to fabricate 
and its mechanical properties leave some- 
thing to be desired from the electrical engi- 
neering point of view. 

The s'tuation in the polar polymer field 
is more interesting, and it is here that future 
developmen’s in electrical property/structure 
correlations are to be expected. There are 
more chemical routes available and, there- 
fore, more structural possibilities than for 
non-polar polymers. Many more comb‘na- 
tions of electr’cal and mechan‘c>l properties 
are possible and the number of electrical pro- 
cesses which can occur in a single material 
are increased. 

The main polymer chain links may be 
electrically active, in which case power loss 
will be h‘gh in the temperature region where 
the material softens. Dipoles may also be 
present in side chains or as end grouns, or 
absorbed water may plav an important part, 
for water absorotion is higher in polar poly- 
mers. Examples of all these effects ar2 
known. Crystallization may have greater 
electrical consequences than in non-polar 
materials, for chain dipoles are no‘ so free 
to rotate in polymer crystals, There are 
still the intrud‘ng products of side reactions, 
and because of the reaction route to the pro- 
duct, ionizable imourities may be present, 
lead'ng to conductivi‘v, which further com- 
plicates high temperature behaviour. 

Finally, some structures may themselves 
contribute ions (protons) or may conduct by 
an electronic mechanism. Because of this 
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complexity the problem of iden‘ifying the 
part of the observed electr.cal behav.our 
wh.ch is inherent to the idealized molecular 
structure may thus be more d.fficult in the 
case of polar polymers. The need for the 
comb:ned application of available physical 
techniques is even more apparent than in the 
study of non-polymers, and .he pr-nc‘ple of 
observ:ng the d-fferent effects of small con- 
trolled changes is most useful. An -nvestiga- 
tion of the dielectric properties of “ Tery- 
lene” recently conducted has demons‘rated 
the possibilities of such a concerted attack. 

The study of groups of ciosely related 
polymer structures is another aspect of the 
“controlled changes” pr.nc:ple, and pro- 
gress along these lines implies that resources 
of synthetic organic chem/stry must b2 avail- 
able to assist electrical developments and ‘hat 
the whole physical ana chemical approach 
to new polymers should be closely integrated. 
If this is not done then fortu‘tous but remov- 
able causes of bad electrical properties may 
lead to the wasteful shelv:ng of potentially 
valuable electrical insulators. 


Ethylene Polymers: S:ructure, Crystallization 
and Properties 
By Dr. R. B. Ricnarps, I.C.I., Ltd., 
Research Department, Winnington 


HE tough, flexible polymers generally 
referred to as “ polythene”’ whch are 
extensively used for electrical insulation and 
as general-purpose plastics, are only a |:mited 
selection froma w:de range of materials which 
may be made by ethylene polymer.zation. 
Ethylene polymers include oils, soft and st.ff 
greases, soft waxes similar to micro-crystal- 
line wax, hard brittle waxes, which are now 
used as components of polishes and for 
hardening paraffin wax, and a range of 
plastics both softer and harder than normal 
polythene. This range of products can be 
made by polymerizing ethylene alone, but 
by interpolymerization or by chemical modi- 
fication of the ethylene polymer, for ex- 
ample by chlorination, an even wider range 
of products can be made. This paper 's, how- 
ever, concerned with polymers of ethylene 
alone. 

Some of these variations in mechanical 
and physical properties are caused by 
changes in average molecular we'ght, but 
var.ations at constant molecular weigh: are 
observed, some of which can be attributed to 
the breadth of d'stribution of molecular 
weigh:. This normally has only a minor 
effect and the major variations are due to 
changes in the detailed chemical s ructure of 
the polymer molecu'e. 

Many of the properties of the solid poly- 
mer can be correlated closely with the degree 
of crystallin'ty: this can be ca!lcu'ated from 
the density, by X-ray d/ffraction methods, or 
from the intensity of certain infra-red 
absorption bands. In general a h'gh degree 
of crystallin‘ty leads to a harder, stiffer poly- 
mer with a higher softening po‘nt or melting 
point. The degree of crystallinity in the 
solid polyrrer is affected onlv to a minor 
extent bv moleculer weight and by molecular 
weight distribution, and the dominant cause 
of changes in crvstallinity is variab‘lity in 
the str'cture of the polymer molecu'e. A 
polyethylene molecu'e is shown by its infra- 
red spectrum to contain methyl grouns, in 
such a high concen'ration (of the order of 
50 per molecule) that a branched chain struc- 
ture is certain. 

No ethylene polymer has yet been ex- 
amined which anpears to be an entirely 
straight chain material, but a high molecular 
weight straight chain polymethylene can be 
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made by the decomposition of diazomethane, 
and this is found to differ appreciably in 
mechanical properties from polythene. In 
particular, it is almost completely crystalline 
at ordinary temperatures. There is a very 
clear correlation between the me-.hyl group 
content of an ethylene polymer and its degree 
of crystallinity at ord:nary temperatures, 
although there is evidence that some at least 
of the methyl groups lie at the end of long 
side chains and themselves lie in the crystal- 
line regions. The amorphous regions are 
presumably composed particularly of parts 
of the polymer molecules in the regions of 
the forks. 

Mechanical properties which are con- 
cerned with small movements of molecules 
relat:ve to each other depend primarily on 
the crystallinity and hence on the degree of 
branching, bu: properties concerned with 
more extensive distortions, and espec‘ally 
those concerned with rupture of the speci- 
men, are mainly dependent on th2 average 
molecular we:ght. Examples of the former 
are Young’s modulus, surface hardness, 
creep rate under low loads, and the tension 
which causes or:en ation by cold draw'ng, 
whereas tensile strength of oriented fila- 
ments, tear-resistance, and res'stance to 
cracking on bending at low tempera‘ures or 
n the presence of polar organ‘c liqu'ds, are 
examples of properties mainly dependent on 
average molecular we'ght. 

A strik.ng feature of the effect of average 
molecular weigh. on some mechanical pro- 
perties involving rupture is a very pro- 
nounced difference above and below an 
average molecular weight of about 25,00) to 
30,000, amounting almost to a d'scontinuity 
na plot of the numer‘cal value for the 
property against average chain length. This 
change is very well shown in the low tem- 
perature flexibili'y, where in the molecular 
weight range 5,000-25.000 the brittleness tem- 
perature falls only trom about —20 degrees 
C. to about —35 degrees C., but at a mole- 
cular weight of about 30,000 the brittleness 
temperature has fallen to about —140 
degrees C. and remains constant around this 
figure up to the highest molecular we'ght, 
about 70,000, whch has been examined. 
This figure of —140 degrees C. probably 
corresponds to a second order phase transi- 
tion and it seems that the mechanism of 
rupture dffers for the high and the low 
molecular weight ranges. 

Samples of polythene in the lower mole- 
cular weight range crack if bent in contact 
with polar organic liquids such as acetone, 
but in the higher molecular weight range 
they are entirely unaffected. 


Chemistry of Phenolic Resins and Processes 
Leading to their Formation 
By Pror. A. ZINKE, University of Graz, 
Austria 


Ts paper, read by Dr. Megson, which 
gives mainly a summary of the research 
work on phenolic resins, carried out in the 
Institute of Organic and Pharmaceutical 
Chemistry at the University of Graz. is intro- 
duced by a survey of the results of the work 
of H. von Euler, K. Hulzsch and A. Zinke 
ind their collaborators. | The importance 
of their work to the knowledge of the heat 
hardening process of phenolic resins is 
discussed. 

Lately, Zinke has found that not only 
ethers and methylene phenols of chainlike 
Structure are formed during the heat 
hardening process, but also cyclic poly- 
nuclear phenols. Some of the latter could 
be isolated as crystallized compounds, which 
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were particularly difficult to dissolve. The 
formation of such compounds, the s:ructure 
of which is, however, not fully established, 
will be discussed, and it will be shown that 
the conception of spatial arrangements of 
novolaks, developed by N. J. L. Megson, 
can be used to explain the formation of such 
cyclic compounds. 

Zinke, in his intensive study of the thermal 
hardening process of p.‘ert.-butyl phenol 
di-alcohols, has shown that the thermo- 
hardening reaction proceeds in stages, and 
individual steps of this process are subjected 
to a critical review. 

Phenol alcohols have been shown by E. 
Ziegler to be the intermediate products in 
the formation of novolaks. By means of 
acids, particularly hvdrochloric acid, it is 
poss’ble to convert these into verv reactive 
compounds, such as the pseudo-vhenol 
chloride, which themselves are capable of 
vorious rearrangements with the formation 
of menthvlene bridges, ether links or dioxan 
tvoe rings. The exhaustive experiments of 
Ziegler are shown in a react'on scheme to 
explain the formation of novolaks. 

Dealing with the indirect herden‘ng of 
phenolic resins by the action of hexamethy- 
lene tetramine. it is shown that dur‘ng this 
process d’- and trimethvlene amino links are 
formed. which subsecuentlyv are converted to 
methvlene Inks. S’multaneously, dehydra- 
tion occurs as a s‘de reaction leading to 
azemethine comocunds. 

Quite recently G. Zigeuner stud‘ed the 
ouest’on of the formation of tri-benzylam‘ne 
during the heat harden‘ng vrocess. This 
work vielded interesting results in so far as 
the convers‘on of the di-benzvlam‘n» com- 
nounds to the tri-benzvlamine was found ‘to 
be catalvsed bv the action of nhern's. He 
cou'd nrove that only pheno's whch are 
unsubstituted in the o-position show this 
react'vity. 


Commercial Pduction of Polvstvrere 

Bv Dx. N. N. T. Samaras and E. Perry, 

Monsanto Chemical Co., Massachusetts 

HE commercial product‘on of poly- 

stvrene is limited bv engineerine con- 
siderations of heat transfer rather than by 
rate of chemical reaction. The vroblem is 
essentially one of devising means of ag'‘tation 
such that the temperature ‘hroughout the 
vess¢l is un‘form and the heat transfer film 
of the nlastic at the surfece of heat removal 
is as thin as vossib'e. Governed bv these 
I'm'tations. commercial wrocess*s have been 
develoved using mass susvension and emul- 
son technicues, Solut‘on volymerization or 
solvent, non-solvent polymerization are not 
prectised since they offer manv of the dis- 
advantaces of the other method with no 
comnensating advantages. 

Mass nolvmerization has been develoved 
for batchwise and continuous operation. 
Recause the polymer is comnletelv soluble in 
the monomer, the v'scositv becomes control- 
ling even at low degrees of conversion. 
Ag'tation becomes an insurmountable vrob- 
lem in large masses and the d'fficultv of tem- 
perature control limits eau'nment size. No 
additives or catalvsts are required so that a 
pure product is obtained. 

Susnens‘on volvmerization was evolved to 
overcome the het transfer limitat‘ons of the 
mass process. Heat transfer distances are 
reduced to verv small values and the reacting 
mixtures maintain a low v‘scos'tv throughout 
the whole course of the polvmerization. 
Heat removal by reflux is possible. also. 
Equipment size is limited by the uniformity 
of agitation which can be obtained. The 
process is not suitable for continuous 
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operation because of the agitation problem. 
A product with superior heat resistance but 
less clarity than mass product is obtained. 

Emulsion polymerization accomplishes the 
same purpose as suspension polymerization, 
namely, overcoming the heat transfer prob- 
lem. The emulsion product is less pure than 
the suspension product and presents a much 
more d_fficult drying problem. The advan- 
tage of emulsion polymerization is the faster 
reaction ra.e which is attained. Equipment 
size is limited by considerations of agitation . 
which must be uniform. Emulsion poly- 
merizations are adaptable to continuous 
operation because agitation is not required 
after a critical degree of conversion. 

Styrene is polymerized in stainless steel or 
aluminium; iron would be satisfactory if 
slight discoloration were not important. 

Production control tests are difficult to 
devise. Control is largely a matter of speci- 
fying the molecular weight, methanol 
solubles, and monomer content of the pro- 
duct after it is produced. A measurement of 
intensive variables usually is sufficient for 
control during the manufacturing operation. 

As for all commercial operations, 
economic forces determine which process is 
used and which product is of acceptable 
quality. For large scale plants, the emul- 
sion process requ_res least capital investment, 
the suspension process gives the lowest con- 
version cost, and the mass process gives the 
lowest total cost. This seeming anomaly is 
a result of the conversion cost being a small 
part of the overall cost so that yields become 
the governing factor. The final choice of 
which plant to install is a matter of 
specific circumstances and a balance between 
(a) product quali.y; (b) capital available, and 
(c) versatility of equipment. 

Future developments in commercial 
styrene operation will be directed toward 
reducing capital cost requ'red. No significant 
reduction in total manufac‘uring cost can be 
achieved unless the price of monomer can 
be reduced. The growth curve for poly- 
styrene in the U.S.A. and throughout the 
world is such as to make new manufacturing 
techniques an attractive field of endeavour. 


Limitations of Plastics 

A well-attended meeting of the London 
Section of the Plastics Institute was held on 
Wednesday, October 25, 1950, when Dr. V. 
E. Yarsley gave a paper on “ The Limitations 
of Plastics.” 

Dr. Yarsley indicated that a perusal of the 
literature over the past 25 years had revealed 
little or no reference to the limitations of 
plastics, possibly because of the mistaken 
assumption that the suggestion of limitations 
must imply insufficiency or inferiority. He 
stressed that the limitations of a material in 
no way condemned it as unserviceable. 

The limitations of plastics were discussed 
under the headings: Functional limitations 
depending on the chemical and physical 
properties of the plastics themselves; Process 
and processing limitations; and Economic 
limitations. 

Dr. Yarsley contended that the plastics 
industry was fully conscious of the limita- 
tions of its materials but was also convinced 
of their values, and he considered that it 
was most important for manufacturers to 
produce materials of the highest quality 
rather than down to a price. He also 
appealed for a more liberal education of the 
users of plastics. 

Dr. C. A. Redfarn opened the discussion 
and Mr. Langwell proposed a vote of thanks. 
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New Productions in Plastics 


Soap Dispenser 

Simple curves, which are devoid of 
extraneous embellishment, and a clean ivory 
colour that befits a toilet requisite, are 
notable features of the plastic parts of the 
“Leda” soap dispenser, moulded in 
* Beetle ” by Crystalate, Ltd., Golden Green, 
Tonbridge, Kent. There are three plastic 
parts: upper and lower halves and screw-on 
nozzle. The joint between the two main 
parts is cunningly concealed underneath the 
encircling metal band of the bracket. Not 
only does the nozzle cover a large hole for 
easy refilling, but it also has a large outlet 
to ensure free (and economical) flow of the 
liquid soap. Being of plastic material, 
internal corrosion of the outlet cannot take 
place, as so often occurs in the case of metal 
containers; neither will the threads corrode 
and so bind the nozzle to the seating. A 
single tilt of the container gives a con- 
sistent measured flow of the liquid. Although 
it is mecessary to screw the nozzle finger- 
tight only for domestic purposes, a special 
spanner can be provided for industrial users 
who may wish to keep the nozzle screwed 
hard down, and so avoid pilferage of liquid 
soap in bulk. 

The “Leda” soap dispenser is marketed 
by W. C. Youngman, Ltd., Wandsworth 
Road, London, S.W.8, and was designed by 
them. The wall-bracket fitting is of 


chromium-plated brass. 





Soap dispenser. 





Travel Goods Handles 


These simple phenolic mouldings by 
Lacrinoid Products, Ltd., Gidea Park, Essex, 
provide a new design in the attachment of 
conveniently shaped handles to travel goods. 
The staples pass through a hole at each end 
of the handle proper, and are securely 
anchored to the framework of the travel 
goods by their metal insert. This company 
has also introduced a special “ Gripsy” on 
similar lines for the easier carrying of 
string bags and parcels tied with string, a 
production which will be acclaimed by every- 
one who has endured the discomfort from 
the string on a heavy parcel cutting into the 
fingers. 


Toy Motor Tricycle 


The gaily coloured delivery motor tricycle, 
complete with driver, is a product of Poplar 
Plastics, New Street, Bridgend, Glamorgan. 
The cycle is injection-moulded in poly- 
styrene and is quite a_ realistic model. 
The carrier compartment has a hinged lid 
and the handlebars and front wheels may 
also be turned. The rider is a flexible 
injection-moulding in “ Vybak” vinyl com- 
pound. 


Bicycle Brake Cables 

Sheathing made from “ Vybak ” material. 
a product of Bakelite, Ltd., is proving very 
suitable for the protection of brake cables 
on bicycles. In spite of adverse weather 
conditions the “ Vybak” material does not 
rot or perish; it is also very resistant to" 
abrasion. 


Bicycle brake cable. 


(Left) Handles 


Laboratory Filter Pump 


The “ Nivoc” filter pump is the outcome 
of experiments with various materials, and 
many designs, in an endeavour to produce a 
pump which has neither the fragility of the 
ordinary glass pump nor the corrodible 
weakness of the metal type. It has a 
moulded phenolic body. The actual design 
of the pump body into which are screwed 
the nickel-plated brass connecting nipples, 
ensures long life and high efficiency as the 
phenolic material is resistant to all the usual 
corroding influences of the chemical labora- 
tory. The exact relation of the jet to the 
orifice is maintained, so that every pump can 
be relied upon to give a high vacuum (better 
than 12 mm. of mercury off absolute) with 
high puniping speed and low water con- 
sumption. The makers are W. and J. 
George and Becker. Ltd., 17-28 Hatton Wall, 
London, E.C.1. 


are 

















Laboratory filter pump. 





(Above) Toy motor tricycle. 


for travel goods. 
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Slide storage cabinet (urea or phenolic). 


All-plastic colander. 


Slide Storage Cabinet 


The growing demand for storage of colour 
transparencies on 35 mm. film has led Ilford 
Ltd., to introduce a plastic storage cabinet 
Several outstanding feaures in connection 
with the design of the moulding were the 
result of close collaboration between the cus- 
tomer and the moulder. These included the 
best method of housing the slides, rigidity 
to prevent rattle during transit, an efficient 
but simple indexing system, and the nesting 
of completed assemblies to facilitate storage. 

The base of the cabinet is divided into two 
compartments, each of which houses 25 slides 
held in slots moulded into the side of each 
compartment. The side of each slot is 
rounded to facilitate the entry of the slide. 
To prevent movement and possible breakage 
of the slides during transit, a soft rubber 
cushion | in. wide is cemented into a channel 
moulded into the base of each compartment. 
The lid of the cabinet is so designed that 
when correctly positioned, it exerts a slight 
pressure on the top of the slides and presses 
them into the rubber cushion. 

Produced in either urea or phenol formal- 
dehyde by United Ebonite and Lorival, Ltd., 
Little Lever, near Bolton, Lancs, this cabinet 
has clean lines and is robust enough to carry 
the weight of the contents and other cabinets 
when stacked vertically. 

A composite two-impression tool was 
designed for the manufacture of the cabinet, 
moulding a box and a lid at the same time. 
The pressure required to mould the two 
parts is 250 tons. The base moulding is 
ejected from the mould by means of four 
ejectors placed in the cored-out section, 
forming the dividing rib on the underside of 
the box. In the case of the cover, ejection 
is by the insert carrying pins to hold the 
locking screws. 


Filter fittings. 


All-plastic Colander 


An “all-plastic ” colander, said to be the 
first of its kind, has just been produced by 
Runcolite, Ltd., 3, Vere Street, London, 
W.1, to supersede their original pattern 
which was provided with a removable metal 
sieve. The shape is considered to be an 
improvement, with practical advantage, over 
the traditional metal form. Plastic being 
non-heat conducting, the new colander never 
becomes uncomfortably hot to handle. 
Additionally, the smooth non-stick surface 
of the plastic is more easily cleaned and 
eliminates the danger of particles of 
vegetable adhering. 

Filter Fittings 

In this filter, by Aerox, Ltd., 11, Amer- 
sham Road, London, S.E.14, who are makers 
of porous industrial ceramics, a number of 
plastic fittings have been used for. their 
virtue of remaining unaffected by gases and 
liquids with which the filter comes in con- 
tact when in use. As seen in our illustra- 
tion, there are two nuts, a bridge-piece, and 
a retaining bolt at the bottom of the unit, 
and a cap, a washer and two more nuts at 
the top of the unit—all of plastic; in 
addition, synthetic rubber washers. Filtra- 


Novelty (cellulose acetate). 


Miniature moulding (‘ Bakelite’’). 


tion is effected by the “ Porsilex ” ceramic 
element (Rerox P), which is made in stan- 
dard grades, each with a definite pore size 
ranging from 200 microns to 5 microns. 
The porous ceramic element can also be 
used for aeration, diffusion and foam pro- 
duction. The various fittings are made at 
the Aerox works, using plastics which are 
specially selected for the duties involved. 


Novelty 

The “ bird-in-the-cage” is moulded in 
acetate by Capp Plastics, Ltd. 1, Goding 
Street, London, S.E.11, for K. E. Mayer, 
Ltd., 74, Borough High Street, S.E.1, using a 
Reed-Anderson injection machine. The 
novelty of this toy is that the bird “ sings” 
when the bellows-like base of the cage is 
squeezed. 
Miniature Moulding 

The miniature moulding seen in one of 
our photographs is part of a unit assembly 
for multi-way connectors employed in the 
wiring of aircraft and vehicles. “ Bakelite ~ 
material X.20HD was selected for use on 
account of its dimensional consistency and 
stability, apart from its good electrical 
properties. The actual size of the com- 
ponent is apparent by comparison with the 
match placed alongside. 
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PRODUCTION 
NEws 





LABORATORY MILL.—Our illustrat.on 
shows a new 13-in, by 6-in. laboratory mix- 
ing and sheeting mill, su.tabie for the plas.ics 
industry, recently introduced by Reed 
Brothers (Engineering), Ltd., Replant Works, 
Cuba Street, Millwall, London, E.14. This 
mill, first exhibited at the International 
Plastics Exhibition at Brussels in June last, 
is of compact design, bearing in m:nd par- 
ticularly that space is often at a premium 
in laboratories. It is arranged for two- 
speeds, that is, for either evin or friction 
speed on the rolls, with enc!osed gearing 
driven by 5 h.p. geared motor. The roils 
are internally chambered for heating and 
cooling and can be supplied chrom'um 
plated if required. Fine pitch adjusting 
screws are fitted, with locking nuts and safety 
bushes to safeguard the machine in the event 
of foreign matter entering the nip. An 
overhead wire, acting on an electro-magnetic 
brake, is fitted as an emergency brake safety 
device. 





POWER TRUCK.—In response to the 
call for power trucks capable of handling a 
heavier load than their 1 h.p. models, 
Wessex Industries (Poole), Ltd., West Street, 
Poole, Dorset, have introduced a 3 h.p. 
hydraulic stillage truck which is capable of 
lifting and carrying a 1-ton load, either on 
its own steel plate platform of 4 ft. by 
2 ft. 6 ins., or on Stillage platforms. The 
hydraulic pump of improved type is con- 
nected to twin rams under the platform, 
which give a lift of 3 ins., from a closed 
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height of 9 ins. The rear axle carries four 
solid rubber-tyred wheels with brakes on the 
inner two. A forward protection frame has 
been added with a pressed steel seat. The 
model is powered by a 3 h.p. V_lliers 250 c.c. 
four-stroke petrol engine unit, and turns 
through a full circle on a ball-bearing turn- 
table plate, carrying the complete power 
un‘t wiih all controls. 
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DUST COLLECTING  UNIT.—Self- 
contained dust-collecting units by Da‘low 
Lambert and Co., Ltd., Spalding Street, 
Le‘cester, are now prov.ded with special dust 
storage arrangements. As seen from the 
accompanying illustration, the container can 
be removed from the unit without the 
necessity of undoing doors or wing nuts. 
It is only necessary to touch a hand‘e, which 
immediately releases the con.ainer and 
enables it to be taken from the unit for 
emptying, dust losses during carry:ng being 
reduced to a minimum, A dust-tight seal 
between the container and the filter chamber 
is assured by the special!y designed spring 
loaded closure. Access is obtained instantly, 
so that accumulated dust can be dealt with 
in a matter of seconds. Ths modern, safe 
way of dealing with process dusts shcu!d be 
of particular interest to the plastics industry 
as a means for safeguarding the health of 
operatives ensuring a high production rate 
by clean machinery. 


EXHIBITION IN MINIATURE.—The 
1950 “ Minibition” organized by the Pur- 
chasing Officers Association, 146a, Queen 
Victoria Street, London, E.C.4, was held at 
Hotel Metropole, Brighton, September 28- 
Oct. 1. Among exhibitors representing the 
plastics industry were Bakelite, Ltd., 
Streetly Manufacturing Co., Ltd., and United 
Ebonite and Lorival, Ltd. The small display 
by Streetly included a variety of mouldings 
in many d-fferent materials ranging from 
small closures to large technical mouldings 
and radio cabinets, with emphas's on mould- 
ings for the electrical industry. Textile 
pulleys and bobbins, a radio cabinet, a new 
handle for an electric kettle, components for 
water meters and p.v.c. extrusions, illustrated 
some of Lorival’s activities. Bakelite plastics 
covered a wide range of industries. 
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TRADE PROMOTION CENTRE.—A 
new step in the representation of British 
industry in the U.S.A. has been taken by the 
open:ng of the British Trade Promotion 
Centre at 677 Fifth Avenue, New York. The 
main functions of this Centre will be: (1) 
To provide information, advice and help to 
British industrial organizations and _ indi- 
vidual firms on any and every aspect of ex- 
porting British goods to the U.S.A. (2) To 
represent the views of British industry, as 
occasion requires, to the American authori- 
ties and American business men. The 
Centre will be under the management of 
the British Commonwealth Chamber of 
Commerce. A feature of the services avail- 
abie at the Centre is the provision of a 
number of offices available for letting on a 
day-to-day basis to visiting business men 
from Britain. 


“BAKELITE” APPLICATIONS.—The 
* Bakeute, Ltd., Exhibition,” v.s.ted Scot- 
land for the first time at the beginning of 
November. Applications for plastics in a 
wide range of industries, includ:ng sh‘pping, 
were shown and the spsc:fic properties which 
prompted their adopt:on were d2mons‘rated. 
This exh:bition has already stimulated con- 
siderab:e interest in London and other 
European capitals, and many techn’cal prob- 
lems have been helped towards a solution as 
a resul: of ideas wh.ch the exhib.ts have 
suggested to visitors. 


GAUGE AND TOOL MAKERS’ ASSO- 
CIATION.—CraftSmen’s Certificates have 
been presented to the follow.ng svccessiul 
cand:dates, who, in addition to having served 
a bona-fide avprenticeship in the craft of 
toolmaking, have passed the Final Exam- 
ination of the City and Guilds of London 
Institute Machine Shop Engineering Course 
(Toolmaking Section): C. Cooper (Gay’s 
(Hampton), Ltd.), D. Marriott (Hali and 
Pickles, Ltd.), C. Proctor (Coventry Gauge 
and Tool Co., Ltd.), R. Southam (S. Carlton 
Smith, Ltd.). 


“FORMICA” FOR PROVISIONS 
DISPLAY.— the important part being p.ayed 
by laminated plast:cs in the Cleaner Food 
Campaign was demonsirated at the Food 
Fair held recently at Olympia. Thirty 
specially designed display cases, fabricated 
throughout in “ Formica” and representing 
some of the most modern equipment avail- 
able for grocers, bakers, confectioners and 
other retailers, were exhibited by Dunsiable 
Showcases, Ltd. They ranged from giant self- 
service cases, 36 ft. long by 5 ft. high, to a 
wide variety of smaller display units to meet 
the needs of the retailer with little space to 
spare. All these showcases were designed 
with a special view to cleanliness and dur- 
ability, using ‘“ Formica” surfacing and 
framework of welded steel. This laminate 
does not stain or scratch, and can be kept 
scrupulously clean with the minimum of 
effort; it also has the added advantage of 
being non-absorbent. This is especially 
important, as the absorption of fats into wood 
counters and shelves probably does more 
than anything else to produce contamination 
in an otherwise clean shop, since the smell 
of grease which has soaked into wood from 
contact with margarine, cheese, bacon and 
like foods, invariably attracts vermin. 
“Formica” shelves are proof against this. 
for all grease remains on the surface of this 
laminate, which merely needs wiping to 
remove all traces, including smell. 
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Visitors to the works of T. H. and J. 
Daniels Ltd., Stroud, at the ‘“ Open 
Day,” September 30. 


T. H. AND J. DANIELS, LTD., held an. 


“Open Day” at Lightpill Iron Works, 
Stroud, Glos., on September 30, when a very 
large number of visitors were able to see the 
various engineering operations involved in 
making and testing the hydraulic presses and 
plastics moulding plant for which this com- 
pany is so well known. One of our photo- 
graphs shows visitors inspecting the Daniels 
100/60-ton side-ram press. The company’s 
new 75-ton self-contained transfer press 
fitted with newly introduced automatic con- 
trol, and working in conjunction with the 
Daniels 2B preforming machine, was also in 
operation. In the experimental section of the 
works an “ Edgwick ” injection machine was 
in operation. The company are particularly 
interested in the welfare of their employees, 
among whom are blind (and also deaf) 
persons who have been specially trained to 
operate capstans and drilling machines. They 
are particularly proud of their school for 
apprentices, which is fed by a special appren- 
ticeship scheme, the details of which are out- 
lined in a booket which will be sent to those 
interested. , About 500 workpeople are 
employed, and the company has now been 
established for 110 years. 


OCEAN TERMINAL GANGWAYS.— 
In our September issue (page 240) we gave 
some details as to how a fabric-base lami- 
nate (“ Delaron,” a product of the Plastics 
Jivision of Thomas De La Rue and Co., 
td.) has been used to reduce friction on the 
slescopic gangways of the new Ocean Ter- 
\inal at Southampton Docks. We repro- 
uce on this page another photograph 
howing these gangways in their finished 
tate and in actual operation. As a further 
latter of interest to the plastics industry, we 
re able to state that T. H. and J. Daniels, 
td., the well-known makers of hydraulic 
oresses and plastics moulding plant, Lightpil! 
iron Works, Stroud, supplied the hydraulic 
ylinders and related equipment for these 
elescopic gangways, and this, indeed, after 
‘ertain specialists in that type of equipment 
1ad already turned down the job as being 
00 difficult. 

The hydraulic equipment consists of two 
uffing cylinders and two slewing cylinders 
xer gangway. There are a total of six gang- 
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Mr. D. Radford, general manager of the Ekco Plastics Division, E. 

K. Cole, Ltd., explains the details of a television tube mask mould- 

ing to members of the British Plastics Federation Works Managers’ 

Discussion Group during a visit to the works of E. K. Cole Ltd., 
at Southend-on-Sea, October 16. 


Gangways at Ocean Terminal, Southampton Docks, referred to elsewhere on this page. 


ways in three pairs, and each pair has a 
control panel with a change-over valve so 
that either gangway can be worked separately. 

There is a Vickers pumping unit in the 
upper part of the shore housing, which 
applies pressure to a change-over valve so 
that the operator can select either gangway. 
The gangway concerned is then controlled 
by a gate valve giving luffing and slewing 
positions separately but not simultaneously. 
The gangways can be raised and lowered 
according to the position of the tide and 
slewed to park against the side of the quay 
when not in use. 


PACKAGING IN GERMANY, 1939-45. 
B.1.0.S. Survey Report No. 31 correlates 
information on German war-time packaging 
developments which were originally given in 
some 140 British and Combined Intelligence 
Objective Sub-committee Reports and in 
many original German documents. A special 
section is devoted to plastics and synthetic 
resins, and plastic materials are mentioned 
in most sections, but there are few develop- 
ments in advance of contemporary British 
and American techniques. Amongst those 
worth mentioning are the use of “ Luvi- 
therm” unplasticized polyvinyl chloride film 


which was used to a considerable extent, 
both in film form and film laminated to 
paper, board and metal. It is claimed to 
have good chemical and water vapour 
resistance, but is not very transparent and is 
difficult to heat seal. Although there is no 
record of the use of urea and melamine 
resins for wet strength papers, good results 
were claimed for the use of polyethylenimine, 
especially with respect to abrasion resistance. 
Various types of thermosetting resin lacquers 
were used for coating of food and other 
containers. Copies of B.1.0.S. Survey No. 31 
are available from H.M. Stationery Office, 
price 2s. 

POLYTHENE BAGS.—In consultation 
with the British Plastics Federation the Com- 
missioners of Customs and Excise have 
decided that, for an experimental period of 
six months, bags made wholly of polythene 
film, not exceeding .002 of an inch in thick- 
ness, may be regarded as outside the scope 
of Group 23 of the Purchase Tax Schedule 
and not chargeable with tax. Polythene bags 
exceeding .002 of an inch in thickness remain 
chargeable with tax at the rate of 66% per 
cent. of the wholesale value under Group 23 
(a) of the Schedule. 
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SILICONES.— Albright and Wilson, Ltd., 
and the Dow Corning Corporation of 
America announce the formation of a new 
company, Midland Silicones, Ltd., which 
assumed, as from September 25, all the 
activities previously undertaken by the sili- 
cone department of Albright and Wilson, 
Ltd. The new company has come into being 
to provide a larger sales organization and 
improved technical service for silicone pro- 
ducts. For the time being Midland Silicones, 
Ltd., will continue to market silicone pro- 
ducts imported from America. In the near 
future, when Albright and Wilson, Ltd., 
begin the manufacture of silicones in Eng- 
land, the new company will act as selling 
agents for the English products, and the 
shortages imposed by restrictions on dollar 
imports will be entirely overcome. The 
directors of Midland Silicones, Ltd., include 
members of both the English and American 
parent companies, among them Mr. J. C. 
Christopherson, sales director of Albright 
and Wilson, Ltd., and Mr. K. A. M. Barton, 
who joins the board as sales director of the 
new company. 


POLYSTYRENE.—Monsanto Chemicals 
(Australia), Ltd., announces that it will 
shortly commence construction of a 
£A250,.000 plant to manufacture “ Lustrex ” 
polystyrene. The new plant, which will be 
the first in Australia, will be located at 
Monsanto’s -Melbourne works, and will 
ultimately be ‘large enough to satisfy all 
Australian requirements for this important 
plastic material. The use of polystyrene by 
the Australian plastics industry has so far 
been limited because it has only been avail- 
able from North America. 


PLASTICS ON TELEVISION.—The first- 
ever regular weekly television show to be 
devoted to plastics has been sponsored in 
America’ by Monsanto Chemical Co., 
Plastics Division. The opening programme 
on December 5 featured plastic toys for 
Christmas; home furnishings made of vinyl 
film, plastic gifts and houseware, are sub- 
sequent features. 


LACRINOID PRODUCTS, LTD., inform 
us that, due to the resignation of Mr. H. E. 
Bradshaw, Mr. J. H. Ward is appointed 


pony manager as and from December 1, 
1950. 


RADIO INDUSTRY COUNCIL have 
recently published Specification No. RIC/ 
1000/B, dealing with Choice of Finishes for 
Radio and other Electronic Equipment and 
components of same. It has been prepared 
jointly by the Technical Specification Com- 
mittee and the Materials and Finishes Sub- 
Committee of the Council, 
in consultation with other 
bodies. For the time being 
this specification is for use 


MOULDING 


PLASTICS 


“DISTRENE” 200 POLYSTYRENE.— 
British Resin Products, Ltd., 21, St. James’s 
Square, London, S.W.1, announce that 
“Distrene” 200 (polystyrene moulding 
material) will shortly be in large scale pro- 
duction at their Barry factory. “ Distrene” 
200 will be available in a comprehensive 
range of colours and is intended to be com- 
plementary to “ Distrene ” 80 which will con- 
tinue to be produced in the glass-clear crystal 
grade. 


THE BRITISH INDUSTRIES FAIR 
1951.—The British Plastics Federation have 
sent a list of exhibitors in the Plastics Sec- 
tion at the 1951 B.LF. 


MEMBERS PARTICIPATING 
BINED FEDERATION STAND: 


Bakelite, Ltd.; British Industrial Plastics, 
Ltd.; British Moulded Plastics, Ltd.; British 
Geon, Ltd.; British Resin Products, Ltd.; 
J. Burns, Ltd.; B.X. Plastics, Ltd.; Cascel- 
loid, Ltd.; E. K. Cole, Ltd.; P. B. Cow and 
Co., Ltd.; Crystalate, Ltd.; Thomas De La 
Rue and Co., Ltd. (Plastics Division); De 
La Rue Extrusions, Ltd.; Duraplex (Plastics), 
Ltd.; Ebonestos Industries, Ltd.; Erinoid, 
Ltd.; The Greenwich Leathercloth Co., Ltd.; 
Halex, Ltd.; Imperial Chemical Industries, 
Ltd.; Kent Mouldings; Kenverne, Ltd.; 
Mica Products, Ltd.; Runcolite, Ltd.; 
Tenaplas, Ltd.; Universal Metal Products, 
Ltd. 


MEMBERS AND OTHER EXHIBITORS PAR- 


IN THE Com- 


TICIPATING SEPARATELY IN THE PLASTICS 
SECTION: 

Arlington Plastics Development, Ltd.; 
The British Ebonite Co., Ltd.; Com- 
mercial Plastics, Ltd.; Dacrematt and 
Co.; Dunlop Special Products, Ltd.; 
M. H. Gnist (Plastics), Ltd.; 


Injection Moulders, Ltd.; O. and M. Klee- 
mann, Ltd.; C. and Cc. Marshall, Ltd.; 
Moulded Components (Jablo), Ltd.; Opto- 
plast Manufacturing Co., Ltd.; Philips and 
Associates, Ltd.; Stone and Simmons; 
Storey’s of Lancaster; “ Plastics” (Temple 
Press Ltd.); Thermo-Plastics, Ltd.; Universal 
Plastics, Ltd.; Vinyl Products, Ltd.; Walling- 
ton, Weston and Co., Ltd.; Bernard Wardle 
and Co., Ltd.; Arnold Wills and Co., Ltd. 


MONSANTO CHEMICALS, _ LTD., 
announces that locations of sales depart- 
ments dealing with both home and export 
business are now as follows:— 


Allington House, Allington Street, 
London, S.W.1. (Telephone: Victoria 8131.) 
General chemicals (including cresols, phenols, 
etc.), and special products (home and export 
groups). 
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Victoria Station House, Victoria Street, 
London, S.W.1. (Telephone: Victoria 2255.) 
Plastics sales (Lustrex, adhesives, plasticizers 
and resins), rubber chemicals sales, petro- 
leum chemical sales (home and export 
groups); also Silicon (Organic) Develop- 
ments, Ltd. (silicon esters, silicon tetra- 
chloride, etc.). 


ACHESON COLLOIDS, LTD., has 
recently undertaken to equip a chemical 
research laboratory at the Plymouth and 
Devonport Technical College. The com- 
pany’s works have been established for 40 
years at Plymouth, where are made the 
well-known range of “ Dag” dipersions of 
colloidal graphite, carbon and other pro- 
ducts. This establishment of a chemical 
research laboratory is part of a wider scheme 
to extend facilities for training technologists 
in accordance with the recommendations of 
the Royal Institute of Chemistry and the 
Pharmaceutical Society of Great Britain. 


FRASER AND GLASS, LTD., regret to 
inform us that their founder, Mr. W. P. 
Fraser, died at his home on October 11. The 
funeral was held at Golders Green Crema- 
torium. 


ERINOID, LTD., announce a net profit 
to July 31, 1950, of £50,961 (£45,643); to 


* general reserve £20,000 (£17,039); ordinary 


dividend 10 per cent. forward 


£27,871 (£23,625). 


THOMAS DE LA RUE AND CO., LTD. 
The 53rd annual general meeting of this 
company was held in London on September 
13. Referring to the plastics side of the 
company’s activities, Mr. B. C. Westall, 
chairman and managing director, who pre- 
sided, said that during the past year the 
company has continued to make progress in 
the establishment of their laminated board 
known under the trade name as “ Formica,” 
in connection with which much educational 
work has been done, and many new fields 
have been opened up for future development. 
There was, however, some decline in the 
demand for industrial grades of insulated 
board, due to a considerable extent to a 
diminishing demand by the electrical indus- 
try, but this tendency has been reversed 
since the turn of the year and the demand 
is now increasing again. In particular, the 
demand for “‘ Formica ” and “ Traffolyte,” as 
a result very largely of the previous two 
years’ spade work, is now sharply increasing. 


LONDON MOULDERS (PLASTICS), 
LTD.—As from October 1, 1950, the London 
Moulders Department of P. B. Cow and Co.. 
Ltd., will operate again as a separate com 
pany, with the sales offices transferred to th: 


{same), 


POWDER IMPORTS.—The British Plastics Federation reports the following details of 


private account imports of moulding powder for June, July, August and September 1950:— 
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factory. The address for all further corres- 
pondence relating to the products hitherto 
handled by the London Moulders Depart- 
ment is: London Moulders (Plastics), Ltd., 
5, Falmouth Road, Trading Estate, Slough, 
Bucks (Telephones: Slough 20262-3 and 
22274-5-6). There will be no change in either 
trading policy or personnel. 


MICANITE AND INSULATORS CO., 
LTD.—The M. and I. Long Service Associa- 
tion held its annual dinner at the Palmerston 
Restaurant, Bishopsgate, on October 21, 
when 161 members and. guests attended, 
including three retired members. Six 
presentations were made this year to mem- 
bers who have recently completed 25 years 
of service. The Association includes seven 
members who have completed between 40 
and 50 years’ service. 


RUNCOLITE, LTD., 3, Vere Street. 
London, W.1, inform us that they are the 
owners of the trade mark “ Helenaware,” 
which has been registered for tableware. 


DOWDING AND DOLL, LTD., Grey- 
coat Street, Westminster, S.W.1, have 
appointed Machine Tools (India), Ltd., of 
Stephen House, Dalhousie Square, Calcutta, 
India, as sole agents for India, Kashmir, 
Nepal and Burma for their British-made 
range of machine tools. 


PROTOLITE, LTD., Central House. 
Upper Woburn Place, W.C.1, have issued a 
list of their “Prolite” publications and a 
convenient chart showing the grades of 
“Prolite” hard metal. 


FOX CHEMICAL - ENGINEERING 
WORKS, LTD., inform us that their address 
from October 23 will be Maybury Gardens, 
Willesden High Road, London, N.W.10 
(Telephone: Willesden 6200). 


BRITISH STANDARDS INSTITUTION 
announces that Mr. H. A. R. Binney, an 
Under-Secretary of the Board of Trade, has 
been appointed Deputy Director of the 
Institution. 


INDUSTRIAL WELFARE OFFICERS. 
The Institute of Welfare, 374, City Road. 
London, E.C.1, is prepared to circulate, 
among experienced welfare officers, details 
of suitable vacancies sent to the Institute by 
employers. 


HIGH POLYMER’  LECTURES.—A 
special course of post-graduate lectures on 
“ The Chemistry of High Polymers ” will be 
held in the Chemistry Department, Acton 
Technical College, High Street, Acton. 
luring the Spring Term, 1951, on Fridays, 
t 7.30 p.m., commencing on January 12. 
his course of lectures will be of consider- 
ble value to industrial chemists, research 
vorkers, and others interested in the 
mportant field of high polymer chemistry. 
The fee for the full course is 20s. The 
yllabus is as  follows:—‘ Methods of 
Synthesis of High Polymers” (two lectures 
by Dr. G. M. Burnett, January 12 and 19). 
* Determination of High Polymer Structure ” 
(two lectures by Dr. F. W. Peaker. 
January 26 and February 2). “ Physical 
Properties and Structure of High Polymers ” 
two lectures by Dr. L. R. G. Treloar, 
February 9 and 16). “Chemistry and Appli- 
ation of Thenmo-hardening Resins” (four 
lectures by Dr. N. J. L. Megson, February 
23, March 2. 9 and 16). 
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MR. J. H. WILLIAMS, of LC.I. Plastics 
Division, who is widely known to the 
moulding section of the plastics industry, 
has just retired from the company. He has 
been connected with thermosetting products 
since 1924. In 1933 Mr. Williams joined 
Mouldrite, Ltd. (later part of I-C.I. Plastics 
Division), and was responsible for their 
Technical Service Department. Later, in 
1941, when LC.I. Plastics Division formed 
its own Technical Service Department, Mr. 
Williams continued with his work on 
moulding powders and divided his time 
between solving production problems and 
giving technical assistance to customers. 
During his long experience with thermo- 
setting materials he has been responsible for 
several important developments, including 
the discovery of a special accelerator for 
phenolic powders. 


MR. FOSTER SPROXTON, O.B.E., B.Sc., 
F.R.LC., has recently retired from active 
work and has relinquished his appointment 
as technical director of B.X. Plastics, Ltd., 
although he remains on the board of The 
British Xylonite Co., Ltd. Mr. Sproxton has 
been in the plastics industry since 1906, and 
is particularly identified with the cellulosics, 
where he has been largely responsible for the 
great improvement in stability and other 
qualities. Mr. and Mrs. Sproxton have taken 
up residence in Cheltenham, after living in 
Colchester for many years. 


DR. V. T. STANNETT, F.R.LC., has been 
appointed a director of Utilex, Ltd. 


MR. .R. E. G. WINDSOR, managing 
director of R. H. Windsor, Ltd., Royal 
London House, Finsbury Square, London, 
E.C.2, and Leatherhead Road, South Chess- 
ington, Surrey, the makers of plastic 
injection moulding and extrusion machines, 
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has been on a six weeks’ round-the-world 
business trip of 40,000 miles. In Rome he 
signed an important agreement between his 
firm and Mr. Italo Colombo, the inventor of 
the multi-screw extrusion machine, which 
R. H. Windsor, Ltd., is marketing. One of 
the purposes of the tour was to conduct a 
plastics fact-finding mission in India and 
Pakistan. A new sales company, R. H. 
Windsor (India), Ltd., has recently been 
established in Bombay. 


Mr. M. G. BURGES-SHORT, sales man- 
ager (hydraulic) for T. H. and J. Daniels, 
Ltd., has been on a visit to the company’s 
present and potential customers in South 
Africa. 


MR. KENNETH M. CHANCE, chairman 
of the B.I.P. Group, accompanied by Mrs. 
Chance, sailed for Australia on board the 
P. and O. Liner “ Himalaya ” on September 
6. Mr. Chance intends spending two or 
three months in Australia, during which time 
he will have discuSsions with the associated 
company of British Industrial Plastics, 
Beetle-Elliott, Ltd., of which company his 
son, Col. P. K. Chance, is managing director, 
Mr. Chance may also visit New Zealand 
before his return to this country next 
January. 


MR. PHILIP A. SINGLETON, assistant 
director of Monsanto Chemicals Co.'s 
Foreign Department, St. Louis, Mo., U.S.A, 
joined the British company in October to 
assist in representing Monsanto’s United 
Kingdom and European interests. 


Mr. H. RONALD FLECK, M.Sc., F.R.LC., 
announces that his business and residence 
address is now Poundgate Manor, Hurst- 
wood Lane, Crowborough, Sussex. 


PLASTICS INSTITUTE NOTES.—The 
annual luncheon of the London Section of 
the Plastics Institute, was held at the Waldorf 
Hotel, Aldwych, on November 1, when 132 
members, guests and friends attended. 

The Chairman of the London Section (Mr. 
R. G. Heyes) welcomed all the guests, 
including the President (Mr. P. C. Allen), 
the Chairman of the Council (Mr. J. Butler), 
and the Chairmen of the Midlands, Western 
and Southern Sections (Mr. A. Beecham, 
Mr. E. V. Giles and Dr. H. Barron respec- 
tively). 

The guest speaker was Mr. A. Beverley 
Baxter, M.P. In a witty and interesting 
speech he dealt with the present world situa- 
tion and put forward the view that the time 
was ripe for Britain to resume her rightful 
position of leadership amongst the nations. 
He also discussed Britain’s recovery since the 
war, and stressed the importance of the profit 
motive in industry. He pleaded for indus- 
trialists to publicize more widely than 
formerly, what their plans were, why they 
were taking certain lines of action, and even 
to make known to the public their detailed 
profit and loss accounts. 


Dr. N. J. L. Megson, D.Sc., F.R.1.C., 

F.P.i., Officer in Charge, Advisory 

Service on Plastics and Rubber, 

Ministry of Supply ; Past-Chairman 

and member of Committee, Plastics and 

Polymer Group, Society of Chemical 
Industry. 


This drawing was made by Fred 
May, the well-known cartoonist. 
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Automatic Moulding Control 


In the December 1949 issue of ‘‘Plastics’’ we published preliminary details of the new automatic control unit developed by Arcolectric 
(Switches) Ltd., and Bradley and Turton, Ltd., by means of which the press (which may be upstroke, downstroke, or of the side-ram type) 
is made completely automatic with the exception of loading, stripping, and the single touch of a button. 


Since that date, with the object of giving a more direct and simpler insight of the construction of this control unit to plastics engineers, 
and perhaps more especially to students, we approached Bradley and Turton, Ltd., to allow one of our staff draughtsmen to produce an 
*- exploded" drawing of it. This method of reproduction, new, we believe, to the plastics machinery field, provides a more easily compre- 
hended view for general purposes than do blueprints, and can provide a welcome addition to them. We have great pleasure in thanking 


HIS new self-contained automatic 

control unit has been developed to 
control the complete moulding cycle on 
upstroking or downstroking hydraulic 
presses, and to repeat the exact moulding 
conditions every cycle, the result being 
an increased output per press, a reduc- 
tion in rejects, and lower tool mainten- 
ance costs due to elimination of pin 
breakages, etc. 

The unit incorporates screw-down- 
type control valves, and is therefore 
particularly suitable for presses operating 
from an accumulator supply. 

Description 

The mechanism of the automatic con- 
trol unit is driven by a ¢ h.p. electric 
motor (1) through a vee-belt drive and 
reduction gear boxes to the cam disc (2), 
which has a fixed cam path to operate 
the pressure valve (3) 

Attached to each side of the cam disc 
is a series of adjustable cams (4), (5), (6), 
(7) and (8), which serve to operate the 
feed valve (9) and the exhaust valve (10) 
in their proper sequence. Also attached 
to the cam disc is a series of rollers (11) 
positioned in relation to the cams, and 
operating the micro switches (12) which 
open and close the electric circuit to the 
motor (1) and process timer (13). 

The cams fitted to the cam disc are 
adjustable for lift, and also radially to 
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Bradley and Turton, Ltd., for their complete and willing co-operation, and for providing the explanatory text. 





vary the duration of any step in the cycle 
of operations, thus varying the timing of 
the press movements. 

The whole unit is housed in a cabinet 
with removable panels and a cover which 
forms a convenient table. 


Operation 

The operation of this automatic con- 
trol unit is simple. After loading the 
inserts and powder or the preforms into 
the mould, the operator has only to press 
ihe push-button (14) to start the auto- 
matic cycle. 

Working in conjunction with a down- 
stroking semi-automatic _ prefiller-type 
hydraulic press, with semi-automatic 
ejector gear, the sequence of movements 
of the control unit would be as follows:— 

Starting with the mechanism of the 
unit in the position shown, the press 
would be in the loading position, i.e., with 
the eiectors withdrawn or down. Imme- 
diately the operator presses the push- 
button (14) the motor will start and the 
cam disc will rotate until the feed valve 
lever (15) is on the maximum lift of the 
cam (4), at which point one of the rollers 
(11) will operate one of the micro switches 
(12), breaking the electric circuit to the 
motor and so stopping the cam disc. This 
gives the fast approach closing of the 
press. 

At a predetermined point of the press 
stroke where it is desired to slow down 





Automatic control unit for plastics 
compression moulding cycle. 





the movement of the press prior to clos- 
ing the mould, an adjustable tappet on 
the ram-head of the press will operate a 
iimit switch and so start the cam disc 
revolving again. This will cause the feed 
valve lever (15) to be partially closed by 
the stepped-down portion of the cam (4), 
thus giving a reduced closing speed near 
the end of the press stroke, and so prevent 
damage to inserts. At the same time the 
pressure valve lever (16) will be opened 
by the fixed cam on the cam disc (2), 
admitting pressure fluid to the main 
cyliider for closing. At this point 
another of the rollers (11) will operate 
one of the micro switches (12) to stop the 
cam disc. 

As s00n as a pre-set pressure has been 
reached, the pressure switch (17) will 
operate and start the cam disc rotating 
again, Whereupon the feed valve lever 
(15) will close and the exhaust valve 
lever (18) will open and close as it passes 
over cam (5) to give the required breath- 
ing of the mould, after which the feed 
valve lever (15) will again.open on the 
cam (6) to give the final closing pressure, 
and at the same time one of the rollers 
(11) will operate one of the micro 
switches (12) to stop the cam disc and 
start the process timer (13) for the 
required cure period. 

At the end of the cure period the pro- 
cess timer will again start the motor and 
cause the cam disc to rotate. The feed 
valve lever (15) will close and _ the 
exhaust valve lever (18) will then open on 
the cam (7) (not visible), and when the 
exhaust valve lever is on its maximum lift 
the cam disc will again be stopped by one 
of the rollers (11) operating one of the 
micro switches (12). 

The press will now be returning to the 
top of its stroke and at the appropriate 
time the mouldings will be raised out of 
their cavities by the ejector pins. The 
press will then come to rest and remain 
in the open position until the mouldings 
have been removed. 

After cleaning the cavities the operator 
will press the push-button (14), where- 
upon the cam disc will again start tc 
rotate. This will close the exhaust valve 
lever (18) and the pressure valve leve! 
(16), while the feed valve lever (15) wil 
open and close as it passes over the car 
(8), thus lowering the ramhead a pre 
set distance to withdraw the ejector pins 
At this point the cam disc is again stoppec 
by one of the rollers (11) operating on 
of the micro switches (12). 
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The press is now ready for the operator 
to reload the mould and again start the 
cycle of operations, when the above pro- 
cedure will be repeaied. 

It will be seen from the foregoing 
description that the whole sequence of 
Operations is interlocked and that the 
follow-up operation cannot take place 
until the preceding one is completed, 
which fact makes the unit quite independ- 
ent of any variation of volumetric 
efficiency in the hydraulic supply. 

The shape of the individual cams can 
be varied to suit any specialized cycle of 
Operations on the press, and an emer- 
gency stop can be fitted to stop the press 
on its closing stroke should it be neces- 
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sary for any reason, such as_ inserts 
becoming misplaced after the automatic 
cycle has commenced. 

The unit is fitted with a mains isolating 
switch fuse and distributions box (19), 
and a mains push switch (20) and an 
indicator lamp (21) are mounted in a 
convenient position on the front of the 
cabinet. It is also suitable for inter- 
locking electrically with any normal type 
of operator guards. 


























This automatic control unit has been 
developed by Bradley and Turton, Ltd., 
of Kidderminster, in conjunction with 
the patentee, Mr. R. Collier, of Arco- 
lectric (Switches), Ltd., West Molesey, 
Surrey, and marks a definite step forward 
in the mechanically controlled production 
of plastics mouldings. Bradley and 
Turton, Ltd., are responsible for the 
manufacture, sales, distribution and ser- 
vicing of the complete unit. 
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Successful Designing 
for Plastics Moulding—XV 


By W. M. HALLIDAY 


The author continues his discussion on bossing, dealing especially with 
those cases where this feature is parallel with mould parting surface. 
He also summarizes useful points about bossing. 


wis all the examples previously dealt 
with, one common design feature hzs 
been present. In every instance the cored 
holes and the bosses required for these 
holes have been disposed at right angles 
to the normal mould parting plane. 

Where such an arrangement in the dis- 
position of bossing can be adopted, it 
will often afford the maximum con- 
venience to the mould designer and tool- 
maker charged with the manufacture of 
the tool. This will be mainly due to the 
fact that all such hole-forming cores, and 
boss cavity formations can be affixed, 
and/or machined directly into the main 
cavity area of the mould by the simplest 
of machining settings. It will also usually 
mean that such cores can be fixedly 
mounted into one mould block, and the 
finished component extracted therefrom 
by a simple straight line motion in true 
conformity with the normal opening 
movements required in the mould. 

In practice this will also mean that the 
mould operator will be able to manipulate 
the mould during the ejection stages 
with much greater ease and simplicity, 
and, be it noted, much more speedily. 

Very often, however, components 
have to be moulded with holes, openings, 
and recesses, etc., located parallel with 
the normal parting plane provided in the 
mould. In turn this will mean that such 
components may have to be bossed up 
in a similar direction relative to the part- 
ing line of the mould in order to provide 
the necessary wall surround for the holes. 

These requirements may often entail 
considerable difficulty for the mould 
designer and toolmaker, owing to the fact 
that their inclusion in a mould design will 
usually involve undercutting to a much 
greater degree than is the case with the 
previous kind of boss disposition just con- 
sidered. 

Mould constructions designed to this 
end may also frequently incur the neces- 
sity to employ splits, and detachable core 
plugs, mounted in slides and similar 
devices, in order that the removal of the 
part from the mould may be facilitated 
during the ejection operations. 

The four diagrams given at Fig. 1 
illustrate some common forms of cross- 
bossing and coring which are employed 
in connection with a hollow box-type of 
component of the kind previously 
considered. 


Dealing with the first example at A, 
this hollow component has to be provided 
with a moulded-in hole running parallel 
with the top (open) end of the part. This 
same edge coincides with the normal 
parting line “a—a™” to be employed in 
the moulding tool. The length of hole 
desired is such as to necessitate bossing 
a portion of the side wall, internally, as 
shown. This means that an undercut 
will be formed immediately underneath 
this boss extension inside the component. 
The boss shape may be cylindrical, 
square or oval, as the case may be, but 
the same undercutting objections would 
arise. 

To form such a component shape as 
a compression moulding*would entail the 
use of splits, with the attendant operating 
and moulding troubles already described. 

As an injection moulding, the core 
required for producing the hole would 
have to be carried in a movable slide so 
that this member could be retracted at 
the requisite stage in the moulding cycle 
so as to withdraw the core plug out of 
the finished part to allow it to be smoothly 
ejected out of the cavity. 

It would also be necessary to employ 
some form of split or collapsing main 
core forming the internal configuration 
of the component in order that the under- 
cut below the boss could be properly 
formed. 

The example at B shows one method 
to be used for eliminating the undesirable 
undercut below the boss. As will be 
appreciated with this second design form, 
this purpose has been accomplished 
merely by thickening up the affected 
internal wall portion right down to the 
floor surface of the box. 

Whilst this is extremely simple and 
inexpensive viewed from the mould- 
making standpoint, certain serious objec- 
tions might arise when moulding the 
components. It will be specially observed 
that the design modification entails a 
considerable increase in wall thickness 
below the cored hole, and this portion 
would be liable to wunder-cure and 
porosity along the same lines as men- 
tioned earlier with reference to previously 
considered designs. 

This design form, therefore, is not to 
be recommended for these practical 
reasons, it would in fact probably prove 
more economical to eliminate moulding- 
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in the cross located hole, and to provide 
for machining this part at a later stage 
to the actual moulding. 

A very much more satisfactory and 
practicable design form is depicted at C 
(Fig. 1), which again illustrates a some- 
what similar box component having a 
horizontal hole cored in the right-hand 
wall. The axis of this hole runs parallel 
with the top edge of the component and 
the mould parting plane “a—a,” as 
shown. 

To obtain the necessary length of cored 
hole and at the same time to obviate the 
undercut in the interior of the article, 
the side wall at that point is shaped in 
the manner illustrated. The undercut in 
effect has simply been transferred from 
the inside to the outside of the component, 
being disposed underneath the bossed 
portion. 

This is an extremely simple design 
solution to the problems arising with 
example A. To form the stepped shape 
of the enternal wall it would only be 
necessary to machine a similar step on 
the main core carried in the top or mov- 
able block. To fashion the step on the 
external side of the wall, the cavity 
formation in the corresponding bottom or 
fixed block would be likewise stepped to 
provide the necessary raised projection. 

In this mould construction it would still 
be necessary to provide for a detachable 
core plug required to produce the actual 
hole, but the main core located at right 
angles to the parting line would be a solid 
piece and therefore could be permanently 
affixed within the top or moving member. 

With example C it should be noted that 
the stepping of the wall of the component 
above and below the vital boss projection 
is extended for the whole length of the 
part. This is, perhaps, the simplest form 
from the viewpoint of mould manufacture 
and the actual machining of the mould 
cavity in cases where the overall length 
of the component is very short. 

Should the component be of consider- 
able length, however, and only one hole 
has to be cored therein, a very consider- 
able amount of toolmaking time may be 
involved in the machining of the cavity 
to the stepped shape. In such circum- 
stances it would be advisable in the 
interest of mould-making economy to 
modify the design still further. 

The example shown at D (Fig. 1) 
illustrates one very simple way in which 
this may be done. These show the same 
box component, in sectioned front eleva- 
tion and plan view, from which it will be 
specially noticed that instead of forming 
the respective steps fully along the whole 
side of the component, slots are provided 
in the manner shown. The one imme- 
diately above the hole boss would be 
formed by means of a narrow projecting 
ledge provided integrally with the main 
core used for producing the whole 
internal configuration of the box. 

To produce the narrow slot underneath 
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the boss on the external side of the right- 
hand wall of the part, the cavity forma- 
tion would be provided with a raised 
projecting pad. By this means the main 
sections of the wall at each side of the 
bossed portion could be maintained 
straight and with an even thickness, and 
the formation of the necessary undercut 
and stepped parts would present no 
problems when ejecting the finished com- 
ponent. The wall thickness throughout 
all portions of the component could also 
be maintained regularly to practically the 
same dimensions; thereby simplifying 
flowing and moulding of the material. 
Whilst the numerous examples by no 
means cover all the manifold component 
bossing requirements and_ practices, 
enough has been discussed to indicate 
some of the broad guiding design princi- 


ples to be followed in order to assure* 


the simplest mould construction, the 
greatest ease when moulding, the easiest 
form of extraction or ejection of the part, 
and the avoidance of irregularities, defects 
and faults in the finished moulding. 


Summary 


The preceding discussions may be sum- 
marized for their useful points as 
follows:— 

Preferably, bosses should be located 
externally on a component, as this dispo- 
sition will usually involve the least 
number of problems when manufacturing 
the moulding tool. 

Externally located bosses will also not 
entail undercuts difficult to reproduce. 

Holes and their requisite bosses should, 
so far as possible, be situated with their 
ixes at right angles to the main parting 
dlane to be used in the mould. These 
will usually ensure the simplest mould 
constructions. 

Where holes and bosses have to be 
isposed horizontally in the wall of a 
omponent and, therefore, have their axes 
arallel with the mould parting line 
articular attention must be given to the 
uestion of reproducing the necessary 
sossing in the mould cavity and of eject- 
ag the finished piece. 

Holes and bosses which have to be 
nclined at awkward angles to the mould 
varting line, etc., should be avoided as 
ar as ever possible, because these are 
‘lmost certain to raise additional prob- 
ems and costs during mould manufac- 

ure, and the operation of the tool may 
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Fig. 1.— Common 
forms of cross-boss- 
ing and coring. 
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be unduly retarded, to such an extent 
that the greater production costs per 
unit may prove much larger than any 
savings effected by endeavouring to 
mould such holes in comparison with 
machining them at a secondary stage. 

Boss formations in the mould should 
possess ample side taper or draft to 
ensure the easiest withdrawal from the 
cavity. The surfaces of the boss-forming 
portions of the cavity, etc., should be 
very smoothly blended out with the 
adjacent wall sections, and all sharp 
corners avoided. 

When considering the introduction of 
bosses of any kind, the most careful 
attention must be given to the manner in 
which wall thickness will be affected. 
Design forms which produce great dis- 
parity in wall sectional thickness should, 
of course, be reconsidered, preferably in 
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consultation with the moulder and mould 
designer, who will often be able to advise 
alternative and more suitable forms 
which may be employed. 

If the component has to be heavily 
loaded or stressed when placed in ser- 
vice, it is useful to remember that 
additional stiffness and strength may 
often be introduced, by slightly thicken- 
ing the bossed portions of the component 
rather than by increasing the general 
wall thickness. 

To the same end, greatly additional 
strength and rigidity may be obtained by 
employing suitably disposed bosses in 
conjunction with connecting ribs linking 
up bosses to the main wall of the part, 
or to other portions. This aspect of 
designing practice will be considered 
more fully in the succeeding section in 
this series. 

When bosses are to be employed in a 
plastic moulding to serve as housings for 
moulded-in metal inserts, it is worth 
while bearing in mind that such a boss 
must be made with ample wall thickness 
so as to prevent cracking of the material 
arising from the different degrees of con- 
traction of the metal insert and the 
plastic material surrounding it. 

Very often where a boss has to be 
joined to the inside surface of a wall, 
it will often be possible to bridge the two 
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elements together by means of a greatly 
thinned portion of the boss, which 
section will approximate to a narrow rib. 

Where this can be done, appreciable 
reductions in the amount of material will 
be achieved, whilst the cross-sectional 
shape of the resultant boss will be much 
greater than the semi-circular forms 
illustrated earlier in this article. It will 
often be possible to employ a_ boss 
extending up to three-quarters full circle 
in cross-section by this simple means. 

Hollow bosses of tubular form are 
relatively stronger than solid bosses, and 
where such units have to be incorporated 
in a component design for the purpose of 
strengthening it alone, then it will be 
advisable to use bosses of the former 
type. With the normal run of mould 
constructions very little extra work and 
trouble will be entailed by the provision 
of such hollow bosses, the only addi- 
tional mould element required being a 
small core plug to form the opening in 
the boss. 

Where a cored hole is of considerable 
depth, viz., more than about twice its 
diameter, thus demanding a_ corre- 
spondingly long boss, care should be 
taken to provide an adequate degree of 
side taper on the core plug forming the 
hole. If this is omitted, it may be found 
that the normal shrinkage of the material 
attendant upon solidification and cooling 
will cause cracking to take place on the 
boss. 


THE FUTURE FOR MOULDINGS 
OVER 20 LB. 
(Continued from page 274.) 


concepts of manufacture. Would the 
next logical step be a completely 
moulded job? 

Along the same lines, but of more 
rugged nature and somewhat smaller, 
would be a camp locker (for boy scouts 
and others), which might easily be 
designed along the lines of a steamer 
trunk, where each of the halves would 
be moulded 6 or 7 ins. deep and hinged 
in the centre, one part forming the lid, 
the other the bottom. At camp, it could 
be used as a storage container under the 
bed, or set on end open to act as a ward- 
robe with shelves moulded right into it 
as part of the case. 

Desk drawers have already been 
made in plastic. They seem logical and 
natural. Here is the possibility of 
moulding the entire desk, ie., top, 
bottom, and two ends, as hollow shells, 
using relatively light wall sections to gain 
a quicker moulding cycle, after which 
you fill in these walls with a light, porous 
material, such as Libbey-Owens-Ford’s 
“ Kaylon,” which will give it stiffness and 
quietness, thereby taking away any feel- 
ing of flimsiness, where you are 
depending on plastics as a large struc- 
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To minimize this very undesirable con- 
dition in the component, the greatest 
degree of taper should be provided on 
such core plugs. Similarly, and largely 
for the same reasons, it will be advisable 
to employ a considerable degree of taper 
on the exterior of the boss itself, so that 
the mould will have &mple side draft, 
and the finished component will be better 
enabled to ease itself naturally and safely 
slightly out of the cavity formation by 
the normal contraction taking place in 
the component prior to its being ejected 
out of the mould. 

In general, it will prove a sound 
mould designing rule to make the taper 
on the sides of bosses not less than 
5 degrees per side. 

Adequate fillets should always be pro- 
vided at the root of bosses, where these 
members are joined to the main base 
wall of the part. This gives added 
strength and rigidity to the component 
itself, and will also simplify mould tool- 
making operations by eliminating the 
need for sharp razor-keen edges on the 
mould cavity configurations. 

Sometimes, when a  compression- 
moulded component has to be exten- 
sively bossed up on the inside, and if the 
general wall thickness is small, flow 
marks and surface sinks may be formed 
on the external. surfaces immediately 
above such bosses. This will be due to 
the unavoidable concentration of 
material at those points and the 








tural element. If this were done it 
would be possible to combine plastic 
drawers with a plastic desk and have the 
slides moulded right in, gaining a smooth- 
ness of action which is expensive to 
attain in a wooden case. 

Many mechanical-washer agitators 
have been moulded in the past few years. 
Why not go a step further and mould the 
tub of the washer? 

These are a few ideas for the applica- 
tion of plastics to large, moulded pieces. 
They have, no doubt, been thought 
about a great deal before now and in 
some instances are probably being 
studied in greater detail. One principle 
which must be applied in the use of large 
mouldings is to obtain as complete a unit 
as possible in whatever moulded piece is 
developed, because the primary advan- 
tage of large, moulded parts is that no 
subsequent finishing and assembly opera- 
tions are required. 

The future of plastic mouldings over 
20 Ib. is not going to be easy. It is one 
which will be approached through many 
heart-breaking experiences. The greatest 
possibilities are not going to be attained 
in the very beginning. Through the 
experiences of working with 40 Ib. 
mouldings, we learn better how to make 
20 Ib. mouldings. 
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unequalized shrinkage occurring as a 
result. 

The condition may often be remedied 
either by coring the hole in the boss 
much deeper, or by hollowing out the 
boss around the hole, afiter the fashion 
indicated earlier in this article. 

Bosses and similar projecting portions 
may inadvertently be so designed as to 
necessitate exceedingly slender and deli- 
cate mould elements for the formation. 
Due consideration must always be given 
to bossing requirements with a view to 
avoiding such undesirable forms, other- 
wise considerable mould making, opera- 
tional and maintenance troubles may be 
created. 

Care should also be taken to dispose 
bosses occurring on the inside of a com- 
ponent in such a manner that the cavity 
forms in the mould can be reproduced 
easily from the parting-line surface of 
the block. 

The simplest design forms in this 
respect are those where the boss begins at 
the parting-line plane of the mould and 
extend to the bottom of the component. 

In a later section devoted to another 
equally important subject of mould 
design, namely ribbing, some further 
consideration will also be given to other 
kinds of bossing and preferable con- 
struction forms to give the most 
economical mould manufacture, and 
greatest freedom from faults. 

(To be continued.) 


BRITISH PLASTICS FEDERATION 
Bowen Prize Fund 


The Council of the British Plastics 
Federation, as administrators of the Bowen 
(Cables and Plastics) Prize Fund, will offer 
prizes of value up to £150 with a maximum 
of three prizes for award in June, 1951. 

The prizes will be awarded for suitable 
papers for sciéntific contributions in 
chemistry, physics, engineering or chemical 
engineering, having a bearing on plastics or 
polymers, read during the period Septem- 
ber, 1950, to June, 1951, before the Plastics 
Institute or its branches or the Plastics and 
Polymer Group of the Society of Chemical 
Industry, including the Symposium, or the 
Convention held in connection with the 
British Plastics Exhibition in June, 1951; or 
submitted direct by an author without sub- 
mission to any of the aforenamed bodies. 
In the latter case, if the paper has not 
already been published and qualifies for an 
award, it should be published in a suitable 
journal in agreement with the Council of 
the British Plastics Federation. 

Papers submitted should be accompanied 
by a letter signed by a responsible official 
representing the author’s employers, giving 
permission. for him to submit the contribu- 
tion. Authors of contributions, if not 
employed by an_ industrial undertaking, 
should state their occupation. Contribu- 
tions should be submitted to the General 
Manager,’ British Plastics Federation, 
47-48, Piccadilly, London, W.1, to reach him 
not later than June 29, 1951. 
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PATENT 


PLASTICS 


REVIEW 


The following abstracts have been made from specifications at the Patent Office, with the permission 
of the Controller of H.M. Stationery Office. Complete specifications can be obtained from the 
Patent Office, 25, Southampton Buildings, London, W.C.2, price 2/- each. 


B.P. 639,908. Appl. 4.2.48. Acc. 5.7.50. 

Machines for the production of artificial 
fibres from viscose. R. Clarke and C. 
Pickering. To: Courtau!ds, Ltd. 

Improvements in spinning machines for 
viscose fibres which results in reduction of 
time taken to raise and lower the windows 
screening the spinning bath and thus to 
reduce the amount of noxious fumes escap- 
ing from the bath. 


B.P. 639,918. Appl. 1.3.48. Acc. 5.7.50. 

Production of articles of synthetic resinous 
materials. W. E. F. Gates and A. L. L. 
Tompsett. To: LC.L., Ltd. 

Process for the production of strain-free 
homogenous transparent or _ translucent 
articles. Consists of casting a syrup of 
monomeric material into a mould and poly- 
merizing by light in the presence of a cata- 
lyst to the solid state. Used for the produc- 
tion of lenses and other optical components. 


B.P. 639,960. Appl. 6.11.47. Cony. (U.S.A.) 
9.11.46. Acc. 12.7.50. 
Cellulose ester compositions. To: British 
Celanese, Ltd. 
Manufacture of films with low power 
factor and high dielectric strength based on 
cellulose propionate. 


B.P. 639,961. Apol. 6.11.47. Conv. (U.S.A.) 
9.11.46. Acc. 12.7.50. 
Cellulose derivative compositions. To: 
British Celanese, Ltd. 
Moulding compositions based on cellulose 
propionate. 


B.P. 639,962. Appl, 1.12.47. Conv. (U.S.A.) 
27.3.46. Acc. 12.7.50 
Production of melamine E. I. du 
Pont de Nemours. 
Synthesis of melamine by heating urea 
under high pressures and elevated tempera- 
tures. 


B.P. 639,997. Appl, 12.2.47. Acc. 12.7.50. 
Production of flared or flanged tubes of 

thermoplastic material. H. P. Zade. To: 

Communications Patents, Ltd. 

Process for the flaring of extruded thermo- 
plastic tubes for the purpose of making 
valves for inflatable sheet plastic articles. 
Heating of the end of the extruded tube and 
forming is carried out by application of 
H.F. power with suitably shaped electrodes. 
B.P. 639,999. Appl. 19.2.47. Conv. (U.S.A.) 

23.2.46. Acc. 12.7.50. 
é Vinyl interpolymers. To: B. F. Goodrich 
my) 


To: 


“Low temperature flexible and light stable 


compositions based on interpolymers of 
‘inyl chloride, vinylidene chloride and alkyl 
»sters of acrylic acid. 


3.P. 640,067. Appl. 15.1.48. Conv. (U.S.A.) 
16.1.47. Acc. 12.7.50. 
Synthetic elastic and elastomeric products. 
‘0: British Thomson-Houston Co., Ltd. 
Reduction in curing time for polysi!oxanes 
ased on recurrent units of the structure: 
CH,),SiO and CH,H.SiO. 


B.P. 640,075. Appl. 13.2.48. Conv. (U.S.A.) 
28.2.47. Acc. 12.7.50. 
Manufacture of cellulose esters. To: 
sritish Celanese, Ltd. 
3.P. 640,105. Appl, 9.2.48. Acc. 12.7.50. 
Manufacture and production of artificial 
breads from viscose. J. Wharton. To: 
ourtaulds, Ltd. 


Improvement for thread guides, godets 
and other parts of viscose spinning machines 
to prevent the formation of incrustations 
during the spinning process. 


B.P. 640,120. Appl. 2.4.48. Acc. 12.7.50. 

Polymerization of vinyl and vinylidene 
chlorides. C. A. Brighton, D. Faulkner, S. 
Lustigman, K. H. C. Bessant. To: Distillers 
Co., Ltd. 


B.P. 640,123. Appl. 30.4.48. Acc. 12.7.50. 

Production of artificial filaments. EE. 
Dunscombe, K. A. Hartley and C. D. E. 
Jones. To: Courtaulds, Ltd. 

Production of yarn of varying denier by 
means of automatically controlled variation 
of the feed volume of the spinning pump. 
An electronic circuit is provided to permit 
a wide range of variation of the control 
mechanism. 


B.P. 640,162. Appl. 11.4.47. Conv. (France) 
30.11.46. Ace. 12.7.50. 
Water-repelling organo silicon products. 
To: Société des Usines Chimiques Rhone- 
Poulenc. 
Silicone greases and oils. 


B.P. 640,177. Appl. 10.9.47. Conv. (U.S.A.) 
10.9.46. Acc. 12.7.50. 
Abrasion-resistant coating compositions, 
containing polyethylene. To: E. I. du Pont 
de Nemours. 
Combination of polyethylene and other 
resins for the manufacture of abrasion- 
resistant enamels and varnishes. 


B.P. 640,203. Appl. 5.2.48. Conv. (U.S.A.) 
27.8.41. Acc. 12.7.50. 

Producing dihydric alcohol modified mela- 
mine-formaldehyde condensation products. 
T. S. Hodgins and P. S. Hewett and A. G. 
Hovey. To: Beck, Koller and Co. (England), 
Ltd. 


B.P. 640,276. Appl. 23.7.47. Conv. (U.S.A.) 
13.1.40. Acc. 19.7,50. 
Extruding machines. J. C. Clinefelter. 
Screw extruding machine for rubber and 
plastics, provided with a wire-mesh strainet 
and circumferentially adjustable die system. 


B.P. 640,293. Appl. 30.10.47. Con. (U.S.A.) 
24.2.47 Acc. 19.7.50. 
Making non-metallic fuel 
United States Rubber Co. 
Flexible bullet-proof (self-sealing) fuel 
tanks for aircraft, consisting of an inner 
form of cardboard or the like on to which 
layers of plastic film are deposited. 


B.P. 640,375. Appl. 16.7.47. Conv. (France) 
16.7.47. Acc. 19.7.50. 

Process for casting and wrapping thermo- 
plastic food products. La Cellophane. 

Method of packaging materials such as 
chocolate, confectionery products, fats, etc., 
consists of casting the material between two 
layers of cellophane strip, sealing the strip 
at predetermined intervals into individual 
packs and cutting off the finished packs. 


B.P. 640,386. Appl. 12.8.47. Acc. 19.7.50 

Artificial filaments. C. E. Every. Comm. 
from: H. Wiirzburger. 

Solid untwisted extruded filament having 
grooves in the outer surface which impart 
flexibility on the yarn and simulate the 
appearance of spun or twisted textile fila- 
ments. 
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B.P. 640,411. Appl. 4.3.48. Acc. 19.7.50. 

Manufacture of sheets or webs of fibrous 
textile materials. J. H. MacGregor, F. 
Happy. To: Courtaulds, Ltd. 

Manufacture of textile materials consist- 
ing wholly or partly of cyano-ethylated cel- 
lulose fibres which are rendered adhesive by 
swelling with a solvent. 


B.P. 640,413. Appl. 6.3.48. Acc. 19.7.50. 

Liquid phase polymerization of styrene 
compounds. H. M. Hutchinson. To: Dis- 
tillers Co., Ltd. ; 


B.P. 640,421. Appl. 14.4.48. Cony. (Swit- 
zerland) 16.4.47. Acc. 19.7.50. 

Treatment of fibres, films and the like con- 
sisting of synthetic linear polyamides. To: 
Sandoz, Ltd. 

Treatment of fibres, fabrics, films consist- 
ing of linear polyamides at an elevated tem- 
perature with non-dyeing thio-derivatives of 
phenol or with reduction products of these 
compounds. Application to dyeing and print- 
ing processes. 

B.P. 640,440. Appl. 6.7.48. Acc. 19.7.50. 

Apparatus for moulding tablets of plastic 
material. L. Brook. To: Forgrove 
Machinery Co., Ltd. } 

An extruded strip of plastic material is 
formed into a string of interconnected 
tablets or preforms by means of a sprocket- 
shaped wheel and co-operatively engaged 
moulds which travel along the circumference 
of the wheel. A safety device is provided 
which stops the machine if a tablet does not 
leave the moulding device at the correct 
point. 

B.P. 640,458. Appl. 2.4.47. Conv. (U.S.A.) 
16.4.46. Acc. 19.7.50. 

Improved method of dyeing cellulose 
acetate, To: American Viscose Corporation. 

Improvements in “ alcohol assistant ” dye- 
ing methods for cellulose acetate; consisting 
of the addition of hydroxy derivatives of 
benzine which permits reduction in the 
quantity of alcohol required for the process 
without detriment to the quality and fastness 
of the dye. 


B.P. 640,460. Appl. 28.4.47. 
land 31.8.44. Acc. 19.7.50. 
Processess for decolouring thermoplastic 
materials composed on a polyvinyl halide 
basis. To: N. V. Philips Gloeilampen- 
fabrieken. 
B.P. 640,468. Appl. 18.8.47. Conv. (U.S.A.) 
2.11.46. Acc. 19.7.50. 
Copolymers of dipropenyl esters. To: 
United States Rubber Co. 
Flame retardant compounds based on the 
copolymerization of dipropenyl ester with 
omega trichloro-alkene. 


B.P. 640,494. Appl. 3.5.48. Acc. 19.7.50. 

Plasticization of polymeric hydrocarbons. 
F. W. Lord, T. J. Meyrick, L. B. Morgan. 
To: LC.L., Ltd. 

High boiling point aromatic hydrocarbons 
such as acenaphthene, anthracene, dipheny! 
and naphthalene are used as plasticizers for 
polymeric p-phenylene-ethylene. 


B.P. 640,516. Appl. 6.5.47. Acc. 19.7.50. 

Bottles. J. H. Craigie. To: Blewis and 
Shaw (Plastics), Ltd. 

Manufacture of plastic bottles of various 
shapes by means of cementing or welding 
together individual injection moulded parts. 
H.F. welding is mentioned as one of the 
assembly processes. 

B.P. 640,566. Appl. 24.3.47. Conv. (U.S.A.) 
15.5.46. Acc. 26.7.50. 

Method of alkylating polystyrene. Mon- 

santo Chemical Co. 


Conv. (Hol- 
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Alkylation of a polystyrene compound 
with a molecular weight above 3,000, with 
an alkyl halide, an olefin or a dimer, trimer 
or tetramer of propylene or butylene at a 
temperature of at least 20 degrees C. 
Aluminium chloride is used as a catalyst. 


B.P. 640,572. Appl. 11.7.47. Conv. (U.S.A.) 
5.9.46. Acc. 26.7.50. 

Production of dichlorostyrene copolymers. 
R. C. Feagin and D. Bandel. To: Mathieson 
Alkali Works. 

Production of novel resins based on 
copolymerization of dichlorostyrene and 
mixed esters of olefin polycarboxylic acids. 
Fifteen examples are quoted for manufac- 
ture of such resins. 


B.P. 640,582. Appl. 3.12.47. Cony. (U.S.A.) 
3.12.46. Acc. 26.7.50. 

Improved nylon filaments. To: Imperial 
Chemical Industries, Ltd. 

Preparation of fluffy, wool-like nylon fila- 
ments. Oriented nylon filaments which 
have been treated to render them insoluble 
in solvents are heated in the relaxed con- 
dition and shrunk to 20-50 per cent. of their 
original length. 


B.P. 640,597. Appl. 1.3.48. Acc. 26.7.50. 

Compositions comprising polymeric 
materials. D. H. Coffey, O. B. Edgar, T. J. 
Meyrick and J. T. Watts. To: Imperial 
Chemical Industries, Ltd. 

Refers to articles made from organic 
polyisocyanate modified polyesters admixed 
with nitrocellulose. Used for the production 
of films and coatings for the covering of 
sports goods, floor covering and the like. 


B.P. 640.724. Appl. 14.7.47. Conv. (U.S.A.) 
1.3.39. Acc. 26.7.50. 

Thin sheets, films and the like of organic 
plastic material and process of obtainng 
them. L. Eckler. To: General Aniline and 
Film Corp. 

Manufacture of plastic films with con- 
trolled thickness to permit reeling without 
exertion of uneven pressure on different 
parts of the film. The film is cast with a 
plurality of parallel narrow ridges near the 
edges corresponding to parallel recesses on 
the other side of the film. 


B.P. 640,730. Appl. 5.11.47. Cony. (U.S.A.) 
5.11.46. Acc. 26.7.50. 

Manufacture of high acetyl cellulose 
acetate films. C. R. Fordyce and B. E. 
Gramkee. To: Kodak, Ltd. 

Cellulose acetate films with an acetyl con- 
tent of 42.5-44.0 per cent. are obtained by 
adding 10 to 30 per cent. by weight of 
ethvlene chloride to the solvent mixture of 
methylene chloride and methyl or ethyl 
alcohol in the film casting process. 


B.P. 640.731. Appl. 5.11.47. Conv. (U.S.A.) 
5.11.46. Acc. 26.7.50. 

Manufacture of high acetyl cellulose 
acetate films. C. R. Fordyce and B. E. 
Gramkee. To: Kodak, Ltd. 

Similar to B.P. 640,730, but recommends 
the addition of 5-20 per cent. propylene 
chloride to the solvent mixture. 


B.P. 640,748, Appl. 22.4.48. Conv. (France) 
23.4.47. Acc. 26.7.50. 

Method and apparatus for sheathing 
cables with a layer of thermoplastic 
insulating material requiring slow air cool- 
ing. To: Cie Générale d’Electricité. 

Method of extrusion for thermoplastic 
cable insulation. The cable is fed through 
the extrusion die chamber vertically down- 
wards and proceeds by gravity into a deep 
pit in the floor with controlled air tempera- 
ture, ascends subsequently and is hauled off 
by conventional means. 
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B.P. 640,750. Appl. 30.4.48. Acc. 26.7.50. 

Production of artificial threads from 
viscose. J. H. Givens, A. G. W.lliams and 
H. Whitehead. To: Courtaulds, Ltd. 

The threads from a number of spinning 
jets are led from a spinning bath to a series 
of individual godets arranged in echelon 
formation in a horizontal plane and sub- 
sequently to another series of godets in 
echelon. The threads are accessible to the 
operator during the whole of the process. 


B.P. 640,754, Appl. 19.5.48. Conv. (C.S.R.) 
3.6.47. Acc. 26.7.50. 
Scissors with handles of thermoplastic 
material. J. Bradle. 
Injection moulding of scissor handles 
using part of the arms as inserts in the 
mould. 


B.P. 640,861. Appl. 15.9.48. Acc. 2.8.50. 

Production of hinged moulded articles. 
M. Biddulph. To: Universal Metal 
Products. 

Compression moulded tops and bottoms 
of articles such as powder cases with means 
for hinging without the need for drilling 
holes in the mouldings. Hinge parts are 
moulded integrally with the top and bottom 
sections. 


B.P. 640,890. Appl. 7.12.48. Acc. 2.8.50. 

Improved joint for electric cables. C. C. 
Howis. To: British Insulated Callender’s 
Cables, Ltd. 

Jointing method for polythene-coated 
cables, consists of applying a tubular poly- 
thene sheath over the joint and jointing by 
means of liquid polythene which is moulded 
into shape by kneading or wiping. 


B.P. 640,921, Appl. 5.5.47. Acc. 2.8.50. 

Mould for forming all-plastic shoes. J. J. 
Booth. 

Injection mou!ding of complete shoes 
from thermoplastic material, using a split 
mould with two injection nozzles feeding 
from one side. 


B.P. 640,960. Appl. 3.12.47. Conv. (U.S.A.) 
3.12.46. Acc. 2.8.50. 

Improved nylon fabrics, To: Imperial 
Chemical Industries, Ltd. 

Oriented nylon fibres which are impreg- 
nated with a non-volatile acidic catalyst are 
treated with formaldehyde vapour at 100 
degrees to 250 degrees C. until the fibres 
contain at least 0.5 per cent. of combined 
forma!dehyde. 


B.P. 640,972. Appl. 8.3.48. Conv. (France) 
4.4.47, Acc. 2.8.50. 
Process for the production of artificial 
yarns. To: Comptoir des Textiles Artificiels. 
Manufacture of filaments by spinning an 
alkaline solution of carboxy methyl cellu- 
lose into an acid bath. The bath may con- 
tain salts rendering the spun fibre insoluble. 


B.P. 641,090. Appl. 12.5.47. Conv. (U.S.A.) 
30.8.45. Acc. 2.8.50, 

Extruded thermoplastic tubing and pro- 
duction thereof. .C. E. Slaughter. To: 
Extruded Plastics Inc. 

Manufacture of flexible thermoplastic 
tubing made by helical winding of a flat 
extruded strip with special interlocking edge 
sections. Jointing of the edges is effected 
by cementing, welding or direct fusion 
during the extrusion process (extrusion on 
to a metal mandrel). 


B.P. 641,217, Appl. 2.5.46. Conv. (Italy) 
20.8.43. Acc. 9.8.50. 

Moulding of articles of thermoplastic 
materials. To: S.P.A. Lavorazione Materie 
Plastiche. 

Multi-colour extrusion system, using two 
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extruding machines which feed a common 
die-chamber. The flow of both materials 
takes place in opposite directions through 
suitable channels, The finished product in 
the form of strip, tube or the like with 
alternating colours, leaves the die-chamber 
at right angles to the centre lines of the 
extruding machines. 


B.P. 641,218. Appl. 2.5.46. Conv. (Italy) 
28.4.44. Acc. 2.8.50, 

Method of manufacturing hose of 
synthetic thermoplastic materials. . To: 
S.P.A. Lavorazione Materie Plastiche. 

See also 641,217. Manufacture by extru- 
sion of thermoplastic tubing with a helical 
reinforcing strip of another thermoplastic 
materia]. Two concentric layers of tubing 
are extruded from two dies. The outer 
layer is subsequently cut along a helix by 
a suitable cutting tool incorporated in the 
equipment (rotating cutter). 


B.P. 641,242. Appl. 15.5.47. Conv. (U.S.A.) 
23.7.46. Acc. 9.8.50. 
Cellulose products. R. L. Mitchell. 
Rayonnier Inc. 
Treatment of cellulose in the manufac- 
turing process of viscose. 


B.P. 641,268, Appl. 13.10.47. Cony. (U.S.A.) 
15.10.46. Acc. 9.8.50. 

Alkeny! silane interpolymers. To: British 
Thomson Houston Co., Ltd. 

Production of interpolymers based on a 
CH,=C< Group and a_ hydrocarbon 
substituted silane containing at least two 
silicon-bonded allyl or vinyl radicals. 


B.P. 641,284. Appl. 21.1.48. Acc. 9.8.50. 

Production of polymeric materials, A. 
Burness and E. G. Williams. To: Jmperial 
Chemical Industries, Ltd. 

Film casting process for methyl metha- 
crylate and other acrylic compounds, and 
apparatus ‘for this purpose. A viscous 
syrup of monomer is cast on to a steel band 
which moves very slowly (driving rollers 
have a speed of 0.25 revs./hr.), the band 
passes through a heated zone and polymeri- 
zation takes place over a period of 5-6 hours. 
Nitrogen is passed through the polymeriza- 
tion chamber to prevent inhibition of 
polymerization through oxygen. 


B.P. 641,310. Appl 8.3.48. Acc. 9.8.50. 

Solid, glass-like polymers. E. R. H. 
Jones, M. C. Whiting, H. P. W. Huggill, 
D. B. Kelly. To: Imperial Chemical Indus- 
tries, Ltd. 

Refers to polymerization of a-methylene 
y-lactones by heat or light in the presence 
of suitable catalysts. 


B.P. 641,320. Appl. 12.5.48. Acc. 9.8.50. 

Production of polymeric esters. F. Reeder 
and E. R. Wallsgrove. To: Courtaulds, Ltd. 

Production of polymeric esters by auto- 
condensation under heat of an aromatic 
compound of the general formula: 
A—O—(CHe)m—O—CsHs—(CH2)a—COOR 
where A is hydrogen or an acyl group, R is 
hydrogen or an alkyl group, m an integer 
from 2 to 4, n an integer from 1 to 4. 


B.P. 641,434. Appl. 27.5.47. Acc. 9.8.50. 

Apparatus adapted for use in making 
hollow moulded articles. G. H.C. Corner. 
To: O. A. Miller Last Co., Ltd. 

Apparatus for the automatic manufacture 
of hosiery display forms made from cellulose 
acetate or similar material. The blank is 
inserted into a split mould -which travels 
through a hot water tank; ‘steam under 
pressure is injected into the mould by means 
of flexible hoses and the blank is thus 
formed into the shape of the mould. 
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